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How to Use 


Thie data hank ronteing seven areas of product information. 
These areas are: 


. Analog Switches 

. Drivers for FET Switches 

. Multi-Channel FET Switches 

. Die Process and Topography Information 
. Burn-In Pin Connections 

. Mechanical Data 

Appendices 
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The next pages provide Cross Reference and Selector 
Guides for rapid determination of the product you desire 
in your application. 


If you have an application and are not familiar with the 
analog switch parameters you need, turn to page 0-8 and 
choose one of the listed applications which is related. You 
may select the type of switch recommended and proceed 
to the data sheets, or, you may select one or more of the 
important parameters and proceed to the next selector guide. 


If you have an application and are familiar with the analog 
switch parameters you need, turn to page 0-11 to the Prod- 
uct Selector Guide by Parameters or to page 0-12 for the 
Preferred Product Selector Guide. These guides contain 
a listing of Siliconix’s popular switches with some of their 
parameters. If you desire a specific switch combination 


(DPST, Differential Multiplexer) turn to page 0-12 for 
the Preterread. rroguct SeieCtur: Guide. From those guides 
you will be able to select the device you need. Once you 
have decided on the analog switch for your application, 
turn to the data sheet section for more complete electrical 
specifications of the part; the page number can be found 
in the Table of Contents. 


The Mechanical Data section (Index 6) provides complete 
dimensional detail (in English and metric rule) for all 
packages. 


For our customers buying chips, Die Topography Infor- 
mation (Index 4) gives complete information by part 
number for die pad Jocations for lead bonding. 


Complete burn-in specifications and bias conditions are 
given in Index 5. These are the Siliconix standard burn-in 
conditions and are encouraged for use by customers doing 
their own incoming burn-in sampling or for use in their 
specification drawings. 


For more application information, page 7-1 lists Siliconix’s 
current application notes and articles which are available 
from your local Siliconix sales representative. 


To order your analog switches, refer to page 0-21 for 
Ordering Information and to the last pages for a listing of 
Siliconix’s sales offices world-wide. 
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Mfgr’s 
Device 


Number Replacement 


AD7501 
AD7502 
AD7503 
AD7506 
AD7507 
AD7510 
AD7511 
AD7512 
AD7513 
AD7516 
AD7519 


AHO014 


AHO015 
AHO0019 


AH0126 
AH0129 
AH0133 
AH0134 
AHO0139 
AH0140 
AH0141 
AH0142 
AHO143 
AH0144 
AHO0145 
AHO146 
AHO151 
AHO0152 
AH0153 
AHO154 
AHO161 
AH0162 
AH0163 
AHO0164 
AH2114 
AH5009 
AH5010 
AH5011 
AH5012 
AH5013 
AH5014 
AH5015 
AH5016 


AM181 
AM182 
AM184 
AM185 
AM187 
AM188 
AM190 
AM191 
AM2009 
AM281 
AM282 
AM3705 
AM9709 
AM9710 
AM9711 
AM9712 
AY5-1016 
AY6-4016 


CAG6 


CAG? 


CAG13 


CAG14 


Similar Function: 


SILICONIX DEVICE 


Direct 


DG506 
DG507 


DG200 


DG126 
DG129 
DG133 
DG134 
DG139 
DG140 
DG141 
DG142 
DG143 
DG144 
DG145 
DG146 
DG151 
DG152 
DG153 
DG154 
DG161 
DG162 
DG163 
DG164 


$13705 


Similar Function 


DG508 
DG509 
DG508 


DG201 
DG201 
DG303 
DG300 
DG201 
DG515 


DG303, DG307 


Direct Replacement: Suggestions are based on the similarity of mechanical and electrical 


DG172, DG201 


DG184, DG302, 


DG306 


DG181, 184 
DG172 
DG172 
DG201 
DG201 
DG172(34) 
DG172(%) 
DG201(34) 
DG201(%4) 


DG181 
DG182 
DG184 
DG185 
DG187 
DG188 
DG190 
DG191 
G115, G118 
DG181 
DG182 


DG172 
DG172 
DG201 
DG201 
DG507 
DG507 


DG141( 2), DG180(%) 


DG145, 161, 186, 187 


DG181 


DG181 


Cross Reference /Substitution Guide 
Integrated Circuits Siliconix 


characteristics, as reported in the manufacturer’s published data. Inter- 
changeability is not guaranteed. Before selecting a device as a 
substitute, compare the specifications. 


Suggestions are based on the similarity of electrical characteristics, as 
reported in the manufacturer’s published data. Interchangeability is not 
guaranteed, as these parts usually have different pin configurations. 
Before selecting a device as a substitute, compare the specifications. 


Mfgr’s SILICONIX DEVICE 
Device Direct 
Manufacturer’s Description Number Replacement Similar Function Manufacturer’s Description 
8x Analog Mux, CMOS CAG21 DG184 2x DPST JFET Analog Switch, 
4x Diff Analog Mux, CMOS Low lpg 
8 x Analog Mux, CMOS CAG22 DG181 2x SPST JFET Analog Switch, 
16x Analog Mux, CMOS Low tps 
ree SPST Ansa Such CMOS CAG23 DG181 2x SPST JFET Analog Switch, 
4x SPST Analog Switch, CMOS LOW fps 
2x SPDT Analog Switch, CMOS CAG24 DG134 2x SPST JFET Analog Switch, 
2x SPST Analog Switch, CMOS LOW Tbs Low Power 
4x SPST Analog Switch, CMOS CAG27 DG141, DG180 2x SPST JFET Analog Switch, 
4x SPDT Steering Switch Very Low pg 
: 
DPDT MOS Analog Switch CAG30 DG181(¥2) 1! a Analog Switch, 
4x SPST MOS Analog Switch CAG42 DG181 2x SPST JFET Analog Switch, 
2x DPST MOS Analog Switch Low tps 
CAG45 DG181 2x SPST JFET Analog Switch, 
2x DPST JFET Analog Switch Low [ps 
2x DPST JFET Analog Switch CAG48 DG184 2x DPST JFET Analog Switch 
2x DPST JFET Analog Switch 
2x SPST JFET Analog Switch CD4016 pG201 4x SPST CMOS Analog Switch 
DPDT Diff JFET Analog Switch CD4051 DG508 8 Channel CMOS Mux 
2x DPST JFET Analog Switch CD4052 DG509 4 Channel CMOS Diff Mux 
2x SPST JFET Analog Switch CD4067 DG506 16 Channel CMOS Mux 
2x DPST JFET Analog Switch CD4097 DG507 8 Channel CMOS Diff Mux 
2x SPST JFET Analog Switch 
SPDT Diff JFET Analog Switch CDA2 DG181 2x SPST JFET Analog Switch 
DPDT 2 x Diff JFET Analog Sw CDA18 DG187 SPDT JFET Analog Switch, Fast 
SPDT Diff JFET Analog Switch GCDA23 DG186 SPDT JFET Analog Switch, Fast 
2x SPST JFET Analog Switch CDR5 DG139( 12) Low-Level to High-Level 
2 x SPST JFET Analog Switch Interface Circuit 
2x DPST JFET Analog Switch CDR125AP D125AP 6 x FET Driver 
2x DPST JFET Analog Switch CD4052 DG509 4x Diff CMOS Analog Mux 
SPDT Diff JFET Analog Switch CD4053 DG170 3x SPDT CMOS Analog Switch 
iat Be : Bl ite ee CD4066 DG201 4x SPST CMOS Analog Switch 
| [e) ! i 
DPDT Diff JFET Analog Switch aie oe seat alte 
DPST JFET Analog Switch DG111 DGM111 2x SPST MOS Analog Switch 
4x SPST Virtual Gnd Analog Sw DG116 DG116 4x SPST MOS Analog Switch 
4x SPST Virtual Gnd Analog Sw DG118 DG172 4x SPST MOS Analog Switch 
4x SPST Virtual Gnd Analog Sw DG123 DG123 5 x SPST MOS Analog Switch 
4x SPST Virtual Gnd Analog Sw DG125 DG125 5 x SPST MOS Analog Switch 
3x SPST Virtual Gnd Analog Sw DG126 DG126 2x DPST JFET Analog Switch 
3x SPST Virtual Gnd Analog Sw DG129 DG129 2x DPST JFET Analog Switch 
3x SPST Virtual Gnd Analog Sw DG133 DG133 2x SPST JFET Analog Switch 
3x SPST Virtual Gnd Analog Sw DG134 DG134 2x SPST JFET Analog Switch 
DG139 DG139 DPDT Diff JFET Analog Switch 
SPST BIFET DG140 DG140 2x DPST JFET Analog Switch 
SPST BIFET DG141 DG141 2x SPST JFET Analog Switch 
2x DPST BIFET DG142 DG142 DPDT Diff JFET Analog Switch 
2x DPST BIFET DG143 DG143 SPDT Diff JFET Analog Switch 
SPDT BIFET DG144 DG144 SPDT Diff JFET Analog Switch 
SPDT BIFET DG145 DG145 DPDT Diff JFET Analog Switch 
2x SPDT BIFET DG146 DG146 - SPDT Diff JFET Analog Switch 
2xSPDTBIFET DG151 DG151 2x SPST JFET Analog Switch 
6 x MOS Analog Switch DG152 DG152 2x SPST JFET Analog Switch 
SPST BIFET Switch DG153 DG153 2x DPST JFET Analog Switch 
SPST BIFET Switch DG154 DG154 2x DPST JFET Analog Switch 
8x MOS Analog Mux DG161 DG161 SPDT Diff JFET Analog Switch 
4x SPST Virtual Gnd Analog Sw DG162 DG162 SPDT Diff JFET Analog Switch 
eee yeaa a Aes = DG163 DG163 DPDT Diff JFET Analog Switch 
4x SPST Virtual Gnd Analog Sw DG164 DG164 DPDT Diff JFET Analog Switch 
8 x Diff PMOS Mux (Stgentr) DG181 DG181 DG381 2x SPST JFET Analog Switch 
8 x Diff PMOS Mux (Stgentr) DG181 DG381 2x SPST JFET Analog Switch 
DG182 DG182 DG381 2x SPST JFET Analog Switch 
SPST JFET Analog Switch, Very DG184 DG184 DG384 2x DPST JFET aneicg Switch 
Low !pg DG184 DG384 2x DPST JFET Analog Switch 
SPDT JFET Analog Switch, Very DG185 DG185 DG384 2x DPST JFET Analog Switch 
Low rps DG187 DG187 DG387 SPDT JFET Analog Switch 
2x SPST JFET Analog Switch, DG188 DG188 DG387 SPDT JFET Analog Switch 
pew hs pais0«=i«issD 3x SPDT JFET Analog Switch 
x nalog Switc 
SRST SPE Analog Switch, DG191 DG191 DG390 2x SPDT JFET Analog Switch 


High Speed 
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Integrated Circuits (Cont'd) 


Mfgr’s SILICONIX DEVICE Migr’s SILICONIX DEVICE 
Device Direct Device Direct 
Number Replacement Similar Function’ Manufacturer’s Description Number Replacement Similar Function | Manufacturer’s Description 
DG200 DG200 2x SPST CMOS Analog Switch IH5004 DG134 2x SPST JFET Analog Switch 
DG201 DG201 4xSPST CMOS Analog Switch 1H5005 DG141 2x SPST JFET Analog Switch 
DG211 DG211. 4x SPST CMOS Analog Switch 1H5006 DG133 2x SPST JFET Analog Switch 
DG300 DG300 2x SPST CMOS Analog Switch 1H5007 DG134 2x SPST JFET Analog Switch 
DG301 DG301 SPDT CMOS Analog Switch IH5009 DG172 4x SPST Virtual Gnd Analog Sw 
DG302 DG302 2x DPST CMOS Analog Switch 1H5010 DG172 4x SPST Virtual Gnd Analog Sw 
DG303 DG303 2x SPDT CMOS Analog Switch 
DG304 DG304 2x SPST CMOS Analog Switch 
DG305 DG305 SPDT CMOS Analog Switch 1H5011 DG201 4x SPST Virtual Gnd Analog Sw 
DG306 DG306 2x DPST CMOS Analog Switch 1H5012 DG201 4x SPST Virtual Gnd Analog Sw 
DG307 DG307 2x SPDT CMOS Analog Switch 1H5013 DG172(%) 3x SPST Virtual Gnd Analog Sw 
DG308 DG308 4x SPST CMOS Analog Switch 1H5014 DG172(%) 3x SPST Virtual Gnd Analog Sw 
DG381 DG381 2x SPST CMOS Analog Switch 1H5015 DG201(%) 3x SPST Virtual Gnd Analog Sw 
DG384 DG384 2x DPST CMOS Analog Switch 1H5016 DG201(%) 3x SPST Virtual Gnd Analog Sw 
DG387 DG387 SPDT CMOS Analog Switch 1H5017 DGM111, DG200,  . 3xSPST Virtual Gnd Analog Sw 
DG390 DG390 2x SPDT CMOS Analog Switch DG300, DG304 
DG426- DG126- See DG126/DG164 preceding JH5018 DGM111, DG200, 2x SPST Virtual Gnd Analog Sw 
DG464 DG164 for part description DG300, DG304 
1H5019 DGM111, DG200, 2x SPST Virtual Gnd Analog Sw 
DGM111 DGM111 2x SPST PMOS Analog Switch DG300, DG304 
DGM122 DGM122 2x DPST PMOS Analog Switch 1H5020 DGM111, DG200, 2x SPST Virtual Gnd Analog Sw 
DG300, DG304 
G115 G115 6 x MOS FET Switch 1H5021 DG200(12), SPST Virtual Gnd Analog Sw 
G116 G116 5 x MOS FET Switch DG300(12), 
G117 G117 5 x MOS FET Switch DG304(12) 
G118 . G118 6 x MOS FET Switch 1H5§022 DG200('2), SPST Virtual Gnd Analog Sw 
G119 G119 3 x Diff MOS FET Switch DG300(72), 
G123. G123 4x MOS FET Switch DG304(12) 
1IH5023 DG200(12), SPST Virtual Gnd Analog Sw 
HI-200 DG200 2x SPST CMOS Analog Switch DG300(72), 
Hi-201 DG201 4x SPST CMOS Analog Switch DG304(12) 
H1-506 DG506 16 x CMOS Analog Mux 1H5024 DG200(12), SPST Virtual Gnd Analog Sw 
HI-506A DG506 16 x CMOS Analog Mux DG300(12), 
HI-507 DG507 8 x CMOS Diff Analog Mux DG304(¥2) 
HI-507A DG507 8 x CMOS Diff Analog Mux 1H5025 DG172 4x SPST Positive Signal 
HI-508A DG508 8 x CMOS Analog Mux Analog Switch 
HI-509A DG509 4x CMOS Diff Analog Mux 1H5026 DG172 4x SPST Positive Signal 
HI-1800 DG184, DG302, 2x DPST CMOS Analog Switch Analog Switch 
DG306 1H5027 DG201 4x SPST Positive Signal 
HI-1800A DG185, DG302, 2 x DPST CMOS Analog Switch Analog Switch 
DG306 1H5028 DG201 4x SPST Positive Signal 
HI-1818 DG508 8 x CMOS Analog Mux Analog Switch 
HI-1818A DG508 8 x CMOS Analog Mux 1H5029 DG172(%) 3x SPST Positive Signal 
Hi-1828 DGS509 4x CMOS Diff Analog Mux Analog Switch. 
HI-1828A DG509 4x CMOS Diff Analog Mux 1H5030 DG172(%) 3x SPST Positive Signal 
HI-1840 DG506 16 x CMOS Analog Mux Analog Switch 
HI-5040 DG182(7%), SPST CMOS Analog Switch 1H5031 DG201(%) 3x SPST Positive Signal 
DG200(12), Analog Switch 
DG300(12), 1H5032 DG201(%) 3x SPST Positive Signal 
DG304(12) Analog Switch 
HI-5041 DG182, DG200, 2x SPST CMOS Analog Switch 1H5033 DGM111, DG200, 2x SPST Positive Signal 
DG300, DG304 DG300, DG304 Analog Switch 
HI-5042 DG188, DG301, SPDT CMOS Analog Switch 1H5034 DGM111, DG200, 2x SPST Positive Signal 
DG304 DG300, DG304 Analog Switch 
HI-5043 DG191 DG303, DG307, 2x SPDT CMOS Analog Switch 1H5035 DGM111, DG200, 2x SPST Positive Signal 
DG390 DG300, DG304 Analog Switch 
HI-5044 DG182, DG185(12), DPST CMOS Analog Switch 1H5036 DGM111, DG200, 2x SPST Positive Signal 
DG200, DG300, DG300, DG304 Analog Switch 
DG302(12), DG304, 1H5037 DG200(12), SPST Positive Signal 
DG306(2) DG300(12), Analog Switch 
H1-5045 DG302, DG306 2x DPST CMOS Analog Switch DG304(12) 
HI-5046 DG191, DG303, DPDT CMOS Anaiog Switch 1H5038 DG200(%2), SPST Positive Signal 
DG307 DG300(12), Analog Switch 
HI-5046A DG190, DG303 DPDT CMOS Analog Switch DG304(12) 
DG307 1H5040 DG182(12), SPST CMOS Analog Switch 
HI-5047 DG185, DG302, 4PST CMOS Analog Switch DG200(12), 
DG306 DG300(12), 
Hi5047A DG184, DG302, 4PST CMOS Analog Switch DG304(12) 
DG306 1H5041 DG182, DG200, 2x SPST CMOS Analog Switch 
HI-5048 DG181, DG300, 2x SPST CMOS Analog Switch DG300, DG304 
DG304 1H5042 DG188, DG301, SPDT CMOS Analog Switch 
HI-5049 DG184 DG302, DG306, 2x DPST CMOS Analog Switch DG305 
DG384 1H5043 DG191 DG303, DG307, 2x SPST CMOS Analog Switch 
HI-5050 DG187, DG301, SPDT CMOS Analog Switch DG390 
DG305 1H5044 DG182, DG185(¥2), DPST CMOS Analog Switch 
H1-5051 DG190 DG303, DG307, 2x SPDT CMOS Analog Switch DG200, DG300, 
DG390 DG302(12), DG304, 
DG306(%2) 
HS-1000 DG506 16 x JFET Analog Mux 1H5045 DG185 DG302, DG306, 2x DPST CMOS Analog Switch 
1H181 DG181 2x SPST JFET Analog Switch DG384 
1H182 DG182 2X SPST JFET Analog Switch IH5046 DG191, DG303, DPDT CMOS Analog Switch 
1H184 DG184 2x DPST JFET Analog Switch DG407 
1H185 DG185 2x DPST JFET Analog Switch 1H5047 DG185, DG302, 4PST CMOS Analog Switch 
1H187 DG187 SPDT JFET Analog Switch DG306 : 
1H188 DG188 SPDT JFET Analog Switch 1H5048 DG181, DG300, 2x SPST CMOS Analog Switch 
1H190 DG190 2x SPDT JFET Analog Switch DG304 
1H191 DG191 2x SPDT JFET Analog Switch 1H5049 DG184 DG302, DG306 2x DPST CMOS Analog Switch 
1H200 DG200 2x SPST CMOS Analog Switch DG384 
1H201 DG211 DG201 ‘4x SPST CMOS Analog Switch IH5050 DG187, DG301, SPDT CMOS Analog Switch 
IH202 DG201 4x SPST CMOS Analog Switch DG305 
1H5001 DG133(12) SPST JFET Analog Switch 
1H5002 DG134(%2) SPST JFET Analog Switch 1H5051 DG190 DG303, DG307 2x SPDT CMOS Analog Switch 
1H5003 DG133 2x SPST JFET Analog Switch DG390 
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Mfgr’s SILICONIX DEVICE 

Device Direct 

Number Replacement Similar Function Manufacturer’s Description 
1H5052 DG211 DG201 4x SPST CMOS Analog Switch 
1H5053 DG211 4x SPST CMOS Analog Switch 
1H5060 DG506 16 x CMOS Analog Mux 

1H5070 DG507 8 x Diff CMOS Analog Mux 
1H6108 DG508 8x CMOS Analog Mux 

1H6116 DG506 16 x CMOS Analog Mux 

1H6208 DG509 4x Diff CMOS Analog Mux 
1H6216 DG507 8 x Diff CMOS Analog Mux 
LFXX331 DG201 4x SPST JFET Analog Switch 
LFXX332 DG201 4x SPST JFET Analog Switch 
LFXX333 DG201 4x SPST JFET Analog Switch 
LFEXX201 DG201 A~ SPST ‘FET Analog Switch 
LFXX202 Vucul 4x SPST JFET Anaioy Switcn 
LFXX506 DG506 16 x CMOS Analog Mux 
LFXX507 DG507 8 x Diff CMOS Analog Mux 
LFXX508 DG508 8 x CMOS Analog Mux 
LFXX509 DG509 4x Diff CMOS Analog Mux 
MM4504 Gi15, G118 6 x MOS Analog Switch 
MM5504 G115, G118 6 x MOS Analog Switch 
MPC-16S DG506 16 x CMOS Analog Mux 
MPC-8D DG507 8 x Diff CMOS Analog Mux 
MPC-8S DG508 8x CMOS Analog Mux 
MPC-4D DG509 4x Diff CMOS Analog Mux 
MPM-8S DG508 8x MOS Analog Mux 
MC1150L DG501 8 x MOS Analog Mux 
MC1151L DG511 4x Diff MOS Analog Mux 
MC14016 DG172, 201 4x SPST CMOS Analog Switch 
MC14051 DG508 8 x CMOS Analog Mux 
MC14052 DG509 4x Diff CMOS Analog Mux 
MC14053 DG170 3x SPDT CMOS Analog Switch 
MC 14066 DG172, 201 4x SPDT CMOS Analog Switch 
MC14529 DG508, 509 8 x CMOS Analog Mux 
MMD-8 DG507 8 x Diff CMOS Analog Mux 
MM16 DG506 16 x CMOS Analog Mux 


Mfgr’s 
Device 
Number 


MM4504 
MM5504 


MP7510 
MP7511 
MP7513 
MP7516 


MUX08 
MUX16 
MUX24 
MUX28 
MUX88 


MVD409 
MV D807 
MV808 


MXD409 
MXD807 
MX1606 


37052 
37053 
37082 
37083 


TL182 
TL185 
TL188 
TL190 
TLI91 

TL601 
TL604 
TL607 


UC4250 
UC4252 
UC4253 


Replacement 
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Direct 


DG508 
DG506 
DG509 
DG507 


$13705 
$13705 
$13705 


DG182 
DG185 
DG188 
DG190 
DG191 


SILICONIX DEVICE 


Similar Function Manufacturer’s Description 


G118 6 x PMOS Analog Mux 
Gi18 6x PMOS Analog Mux 
DG201 4x SPST CMOS Analog Switch 
DG201 4x SPST CMOS Analog Switch 
DG200, DG300 2x SPST CMOS Analog Switch 
DG506 16 x CMOS Analog Mux 

8x CMOS Analog Mux 

16 x CMOS Analog Mux 

4x Diff CMOS Analog Mux 

8 x Diff CMOS Analog Mux 

8 x Diff JFET Analog Mux 
DG507 4x Diff GDS Anticy me. 
DG507 8 x Diff CMOS Analog Mux 
DG508 8 x Diff CMOS Mux 
DGS509 4x Diff CMOS Analog Mux 
DG507 8 x Diff CMOS Analog Mux 
DG506 16 x CMOS Analog Mux 
DG501 8 x Analog Mux, MOS 
DG501 8 x Analog Mux, MOS 
DG501 8 x Analog Mux, MOS 
DG501 8 x Analog Mux, MOS 
DG381 SPST BIFET 
DG384 2x DPST BIFET 
DG387 SPDT BIFET 
DG390 2x SPDT BIFET 
DG390 2x SPDT BIFET 
DG301 SPDT PMOS Analog Switch 
DG301 SPDT PMOS Analog Switch 
DG301 SPDT PMOS Analog Switch 
L144(1%4) Low Power Op Amp 
L144(2/) 2x Low Power Op Amp 
L144 Triple Low Power Op Amp 


TEMPERATURE RANGE AND PACKAGE CROSS REFERENCE 


The following table relates Siliconix packages and temperatures to those of several competitors. The chart is further 


illustrated by including examples in the table. 


This table and the accompanying IC Cross Reference are intended to be used with intelligent study of the applicable 


data sheets and not as a guaranteed replacement guide. 


Temperature 


Rahue Package 


Hermetic 
Hermetic 
Hermetic 


Siliconix 
Harris 


Intersil 


Analog Devices 


0-7 


Hermetic 
Metal Can 


J 


2XSPST 
CMOS 


Examples 


2XSPST 16X 
JFET MUX 
CMOS 


4XSPST 
CMOS 


DG200AA D6201AP DG181AA | DG506AR 
DG200CJ DG201CJ DG181BP DG506CJ 


H1200-2 


H15041-5 
H15048-2 


1H5041M 
1H5048C 
1H200C 


AD7513S 


H1506-2 
H11840 


-_ Pe 3 
{H201M 1H5005 1H6116C 
1H202I IH5006 
1H5052C 
= AD7506S 
AMIBI LF1106 


1H5053C 
AD7510DIJ 

= — 
— = 


AD7516J 
LF11201 
©1980 Siliconix incorporated 


CD4066BC 
CD4016C 
AM193 


SSS7510A 
SSS7511A 


TP4016A/B 
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Siliconix Product Selector Guide by Applications 


Product Selector Guide by Applications 
—apaication Suggested Switches 


Battery Operated or Battery 1) Low Power Low Supply Current CMOS DG304-DG308 
Back-Up Supply DG300-DG303, DG381-DG390 
JFET DG126-DG164 


CMOS DG300-DG308 © 

(Can Also Be Used As Single Supply) | 
CMOS DG200, DG201 

(For MUX: DG506-DG509) 


3) Low Standby Power Low Standby Current CMOS DG304-DG308 
JFET DG126-DG164 


Only One or Two Supplies 
Needed 


2) Minimum Number of 
Power Supplies 


Audio ) Low Signal Distortion Low rds(on) JFET DG180-DG191 
Constant rds(on) JFET is Constant, aston CMOS DG300-DG308, DG381-DG390 
Signal Range Limited 
Toward Negative 
Supply 
CMOS Slight rgs(on) Varia- 
tion, Full Signal Range 
) Low Noise Low rds(on) CMOS DG300-DG308, DG381-DG390 
. JFET DG180-DG191 
3) Wide Signal Range +15 V Signal Range CMOS DG300-DG308, DG381-DG390 
CMOS DG200, DG201 
(MUX: DG506-DG509) 
Signal Range is From the Higher rds(on) JFET (75Q) DG182, DG185, DG188, DG191. 
Positive Supply to Above the (Must Stay Above (10 Q, 30 (2) Remainder of DG181- DG190™ 
Negative Supply Negative Supply By Family 
5 V to 7.5 V) 
4) Large Dynamic Range | Wide Signal Range and Low CMOS DG304-DG308 
Video (High Frequency) 1) High OFF Impedance, | High OFF Isolation Higher rds(on) JFET (30 22, 75 a) DG181, DG182, DG184, DG185, 
Small Feedthrough of | | DG187, DG188, DG190, DG191 
Signal CMOS DG200, DG201 
CMOS DG300-DG308, DG381-DG390 
2) Good Impedance Low rds(on) Lower OFF Isolation JFET (10 21) DG180, DG183, DG186, DG189 
Matching, Minimum (30 22) DG181, DG184, DG187, DG190 
Signal Drop Across CMOS DG300-DG308 


Switch 


e @ @ 
Product Selector Guide by Applications 
Application —“Susgested Switches 


Differential Signal Switching 1) Good Matching of Monolithic Switch CMOS DC 300, DG302, DG303, DG304, 
Switch Parameters DG306 DG307, DG381, DG384, DG390 
CMOS DG200, DG201 


JFET DG‘ 83, DG184, DG185 


JFET Switches Not 
Monolithic 


CMOS DG 304, DG306, DG307, DG308 
DG30C -DG303 
DG381-DG390 


Higher Leakages JFET (10 22) DG180, DG183, DG186, DG189 
(30 02, 75 82) (Remainder of DG181- 
DG 91 Family) 

CMOS DC 300-DG307, DG381-DG390 


Low Leakage Higher rds(on) CMOS DG 300-DG307, DG381-DG390, 
DG200-D:3201  JFET DG181, DG182, DG184, 
DG185,0G187, DG188, DG190, DG191 


Low Power Switch CMOS DG304-DG307 


DG30(-DG303, DG381-DG390 
Drain and Source of FET JFET DG180-DG190 
Switch in Close Proximity 


on Smal! Chip 


Multiplexing 1) Break-Before-Make ton is Greater Than toff CMOS DC 506, DG507, DG508, DG509 
Switching PMOS DC 501, DG503 


Drain and Source of FET 
Switch in Close Proximity on 
Small Chip 
Low Power Dissipation on 
Switch Driver 


2) Low Thermocouple 
Offset Voltage 


Small Signal (<1 V) 1) Low Noise Low rds(on) 


2) High Impedance 
Inputs or Load 


6-0 


3) Low Thermocouple 
Offset Voltage 


2) Binary Controlled Binary Decoding Stage on Chip 
Logic Inputs 


3) Differential Multi Dual Switching Action 
plexing 
4) D/A Conversion Binary Weighted ON Resistance NMOS D/3515, DG516 
and Channel Resistance to 
Minimize Error 


CMOS D(;507, DG509 
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e @ @ 
Product Selector Guide by Applications 
Application Suggested Switches 


Sample and Hold 1) Low Droop Rate ‘Low Leakage Higher ON Resistance | CMOS DG300-DG308, DG381-DG390 
JFET DG180-DG191 
CMOS DG200, DG201 
CMOS DG200, DG201 
CMOS DG300-DG308 
JFET DG181, DG182 
(30 02, 75 82) DG184, DG185, DG187, 
DG188, DG190, DG191 
JFET (10 £2) DG180, DG183, DG186, DG189 
(30 2, 75 Q) Remainder of DG181-DG191 
Family. 
CMOS DG300-DG307, DG381-DG390 
CMOS DG200, DG201 


Switching to High Impedance j 1) Low Error Voltage Low Leakage CMOS DG300-DG307, DG381-DG390 
Inputs DG200-DG201 JFET DG180-DG191 


2) Low Switching Low Charge Coupling CMOS DG200, DG201 
Transient Error DG300-DG307, DG381-DG390 


2) Low Sample to Hold 
Offset 


Higher ON Resistance 


Low Charge Coupling 


3) Fast Acquisition Speed | Low ON Resistance Higher Leakage 


Higher Charge 
Coupling 


Voltage 


Low Cost 1) Best Performance ‘l Monolithic CMOS DG211, DG300-DG308 
for Lowest Cost Good Switch Performance DG200, DG201, DG381-DG390 


JM38510/XXXXX 
(See Current Certified OPL 
or BS9000 Listings) 


Military System 1) Hi-Rel Specified 


Ds 


Siliconix 


Product Selector Guide by Parameters 


SWITCHING SPEED (' s) 


TYPICAL PERFORMANCE CHARACTERISTICS 


Typical ton/to¢¢ 


Yj 
Z fa vie 


TYPICAI! Sf AL IIE 


ton 


"DS(on) 


Device No. 
DG180, DG183 
DG186, DG189 


DG181, DG184, 
DG187, DG190 


DG300-DG303 
DG304-DG307 
DG381-DG390 


DG200 


DG182, DG185, 
DG188, DG191 


DGM111 
DG201 


DG501* 


DG172, DG173 


DG506*, DG507* 
DG508*, DG509* 


DG503* 
DG170 


'DS(on) — ON RESISTA? CE (OHMS) 


Typical 'DS(on) VS Vp 


eC 


SELECTION GUIDE, LISTED BY PERFORMANCE: 


50 22 


70 Q 


75 QQ 


75 to 200 22 
17522 

150 to 250 (2 
150 to 450 22 


400 $2 


150 to 800 {2 
200 to 800 22 


ton/torF 


Device No. 
DG181, 0G184, 
DG187, DG190 


DG182, DG185, 
DG188, DG191 


DG304, DG305, 
DG306, DG307 


DG180, DG183, 
DG186, DG189 


DG300-DG303 
DG381-DG390 


DG172 
DG200, DG201 
DGM111 
DGM122 


150/ 130 


250/ 130 


250/ 150 


300/ 250 


300/ 250 


300/ 750 
1000/ 500 
300/1000 
300/2000 


PMOS (DG172) 


CMOS (DG201) 
a LPeT IT II99 1A 188, 191) 


~~ CMOS (DG200) 

~<-— JFET (DG181, 184, 187, 190) 
CMOS (DG300 SERIES) 

—=—— JFET (DG180, 183, 186, 189) 


ees : aT soma -15 0 5 10 15 

8385 8588 g2 8 § EF 8 

So Oo °O8 Soe. 6 x = = Vp — ANALOG SIGNAL VOLTAGE (VOLTS) 

Q80 40 040aqa0 6464 a ) g o 

on Nw ge oe SoH ° 2 2 j i i 
Se RLY iS, et eae gi NOTE: The CMOS switches are the only ones capable of switching 
909 9U UuguuN YU Q : : 

86 €46 464446 Aa fal signals down to the negative supply. 


Analog Signal Range 
(with +15 V supply) 


Device No. 


DG200, DG201, 
DG506*, DG507* 
DG508*, DG509* 


DG300-DG303 
DG304-DG307 
DG381-DG390 


DG182, DG185, 
DG188, DG191 


DG180, DG181, 
DG183, DG184, 
DG186, DG187, 
DG189, DG190 


DG170,DG172, 
DG173, DGM111, 
DGM122 


(Volts) 


+15 to -15 V 


+15 to -15 V 


+15 to -10 V 


+15 to-7.5V 


si0,OUIDID,G Aq apiIns 104331985 ponpoig 


*Multiplexers 


Better performance than shown can be obtained from Siliconix analog switches by special sorting at customer request, or 
by using discrete FET devices chosen for optimal switching characteristics. 
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Preferred Product Selector Guide 


ANALOG SWITCHES 


Opt. Supply Voltage 


Basic Ansiog 'DS(on) ID(off) Switching , : 
Part Switch Voltage Max (nA) . Time hogic: Levels iv} ; a 
No. Type Benes (2) (usec) Me ig ft tooe Hef: Comments ; Switch Configuration 
(Note 1) be (Note 4) ton toFF VINL VINH DUBE: TRUE, “SUB: eae , 
(Note 4) V+ V- VL VR 
TWO CHANNEL SPST 
DGM111 PMOS +10 to—10 75-200 1 0.3 1.0 05 46 10 -20 5 = 
DG180 N-JFET +10 to-12.5 10 10 0.3 0.25 08 2.0 10 -20 5 0) Break-Before-Make 
+15 to-— 7.5 10 10 0.3 0.25 0.8 2.0 15 -15 5 0 15 V Supplies 
DG181 N-JFET +10 to-12.5 30 1 0.15 0.13 0.8 2.0 10 -20 5 ) Break-Before-Make 2 SPST Switches per Package 
+15 to- 7.5 30 1 0.15 0.13 0.8 2.0 15 ~15 5 ) 15 V Supplies 
DG182 N-JFET +10 to—-15 75 1 0.25 0.13 0.8 2.0 10 —20 5 0 Break-Before-Make As Lao 
+15 to—10 75 1 0.25 0.13 0.8 2.0 15 —15 5 0 15 V Supplies BD j 
DG200 CMOS +15 to-15 70 2 1.0 0.5" 0.8 2.4 15 -15  — (Note 3) é LD , 
DG300 CMOS +15 to-15 50 1 0.3 0.25 0.8 4.0 15 ~15 - _ Low Power, TTL In 
DG304 CMOS +15 to—-15 50 1 0.25 0.15 3.5 11.0 15 -15 _ _ Low Power, CMOS In 
DG381 CMOS +15 to~15 50 1 0.3 0.25 0.8 4.0 15 = be Low Power, DG181 Pin Out 
FOUR CHANNEL SPST 
DG201 CMOS +15 to-15 175 1 1.0 0.5 0.8 24 15 -15 ~ (Note 3) 
DG211 CMOS +15 to-15 175 2 05 04 08 24 a 5 Low Cost, TTL In # SPST swlitohes ber Package 
DG308 — CMOS +15 to-15 100 1 0.17 0.095 3.5 11.0 15 15 — = Low Cost, CMOS In ple os Sa. Ea 
“Dr -+D>! 
ONE CHANNEL SPDT 
DG186 N-JFET +10 to -12.5 10 10 0.3 0.25 0.8 2.0 10 —20 5 ) Break-Before-Make 
N-JFET +15 to- 7.5 10 - 10 0.3 0.25 0.8 2.0 15 -15 5 ) 15 V Supplies 
DG187 N-JEET +10 to -12.5 30 1 0.15 0.13 0.8 2.0 10 ~20 5 ) Break-Before-Make epbreaics me pies 
N-JFET +15 to- 7.5 _ 30 1 0.15 0.13 0.8 2.0 1S 24. ‘ns ) 15 V Supplies 
DG188 N-JEET +10 to -15 75 1 0.25 0.13 0.8 2.0 10 -20 5 ) Break-Before-Make Aas 
N-JFET +15 to-10 75 1 0.25 0.13 0.8 2.0 15-15 SS ey 15 V Supplies 4% ; 
DG301 CMOS +15 to -15 50 1 0.3 0.25 0.8 4.0 a 4 Low Power, TTL In fp * 
DG305 CMOS +15 to-15 50 1 0.25 0.15 35 11.0 15 45 CS a2 Low-Power, CMOS In 
DG387 CMOS +15 to-15 50 1 0.3 0.25 08 4.0 15 = a Low Power, DG187 Pin Out 
TWO CHANNEL SPDT 
DG189 N-JFET +10 to -12.5 10 10 0.3 0.25 0.8 2.0 10 ~20 9) Break-Before-Make . 
N-JFET +15 to- 7.5 10 10 0.3 0.25 0.8 2.0 15 15 5 0 15 V Supplies 
DG190 N-JEET +10 to-12.5 30 1 0.15 0.13 0.8 2.0 10 -20 5 ) Break-Before-Make ; bes 
N-JEET +15 to- 7.5 30 1 0.15 0.13 0.8 2.0 15 4g 25 0 15 V Supplies 2 SPDT Switches per Package 
DG191 N-JFET +10 to -15 75 1 0.25 0.13 0.8 2.0 10 20 «5 fy Break-Before-Make . 
N-JFET +15 to -10 75 1 0.25 0.13 0.8 2.0 15 15 5 ) 15 V Supplies o———_7Tao o———e Tao 
DG303 CMOS +15 to -15 50 1 0.3 0.25 0.8 4.0 15 15 _ Ss Low Power TTL In o——fa-0 0-4-0 
DG307 CMOS +15 to -15 50 1 0.25 0.15 3.5 11.0 15 oe = Low Power, CMOS In LL )> ~—L > 
DG390 CMOS +15 to-15 50 1 0.3 0.25 08 4.0 15 i 2! Low Power, DG190 Pin Out 
TWO CHANNEL DPST 
DGM122 PMOS +10 to —10 100-450 3 0.3 2.0 0.4 1mA(1) 10 290) 1.5 0 
DG183 N-JFET +10 to-12.5 . 10 10 0.3 0.25 0.8 2.0 10 20 5 ) Break-Before-Make 
N-JFET +15 to- 7.5 10 10 0.3 0.25 0.8 2.0 15 15 5 ) 15 V Supplies 
DG184__. N-JFET +10 to ~12.5 30 1 0.15 0.13 0.8 2.0 10 -20 5 0) Break-Before-Make 2 DPST Switches per Package 
; N-JFET +15 to— 7.5 30 1 0.15 0.13 0.8 2.0 15 15 5 ) 15 V Supplies L ta Ls 
DG185 - N-JFET +10 to-15 75 1 0.25 0.13 0.8 2.0 - 10 20 5 0 Break-Before-Make age aes 
N-JFET +15 to—10 75 1 0.25 0.13 08 2.0 15 15 5 ) 15 V Supplies DD P or D> f ae 
DG302 CMOS +15 to —-15 50 1 0.3 6.25 0.8 4.0 15 -15 — = Low Power, TTL In 
DG306 CMOS +15 to -15 50 1 0.25 0.15 3.5 11.0 15 -15 = Low Power, CMOS In 
DG384 CMOS +15 to-15 50 1 0.3 0.25 0.8 4.0 6 845 «= ma Low Power, DG184 Pin Out 
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ANALOG SWITCHES (Continued) 


Basic Analog DS(on) Switching Opt. Supply Voltage 


. i 4 
Part Switch Voltage Max ID(off) Time a s iv 
No. Type Range (Q) (nA) (usec) vn ere (+) (-) Logic Ref. Comments Switch Configuration 
(Note 1) (v) (Note 4) ton torr INL Sup. Sup. Sup. Sup. 
(Note 4) V+ V- VL VR 
FOUR CHANNEL SPDT D/A CONVERTER SUMMING NODE SWITCHES 
DG515 NMOS (see comments) 40 0.12 0.17 0.5 75 8.0 0 - - R71 = 6.25 2,R2=12.52, 
R3 = 252,Rq=502 hy S 
TEN CHANNEL SPDT D/A CONVERTER SUMMING NODE SWITCHES | fl 6 
DG516 NMOS (see comments) 40 0.12 0.17 0.5 7.5 8.0 0 = es R41 = 100 2, Ro = 200 2, ANALOG 
R3 = 400 2, Ra = 800 2, 7 —~ 
Rs = 1600 2, Were 0G515 
DGS 
Rg = 10 = 32002 e 
ANALOG MULTIPLEXERS 
Analog PP Opt. Supply Voltage 
Basic Pr Voltage eee) pia Logic Levels (Vv) 
Part acl Range ies ID(off) (acecs (V) (+) (-) Ref. Comments Switch Configuration 
No. a (V) VINE VINH Sup. Sup. Sup. 
(Note 4) (Note 2) 
(Note 4) V+ vV- VR 
EIGHT CHANNEL MUX + ENABLE M iltiplexer sitet one Differential Multiplexer 
DG501 PMOS + Sto- 5 150-250 8 1.5 0.6 3.5 5 —20 10) Logic Pullup Resistors INFUTS 
AQ 
DG503 PMOS +10 to -10 150-800 8 1.5 0.6 8.5 10 —20 0 2 
DG508 CMOS +15 to~15 400 10 1.0 0.8 2.4 15 -15 = Break-Before-Make _ eure. 
“INPUTS © 
SIXTEEN CHANNEL MUX + ENABLE iB 
DG506 CMOS +15 to —-15 400 10 1.0 0.8 24 15 -15 (Note 3) Break-Before-Make N NB 
FOUR CHANNEL DIFFERENTIAL MUX + ENABLE hesedecaet 
DG509 CMOS +15 to~-15 400 10 1.0 0.8 2.4 15 -15 - Break-Before-Make 
EIGHT CHANNEL DIFFERENTIAL MUX + ENABLE 
tB 
DG507 CMOS +15 to-15 400 5 1.0 0.8 2.4 15 —15 (Note 3) Break-Before-Make \ODRESS ADDRESS 
8-Channel 16-Channel 4-Channel 8-Channel 
DRIVERS FOR FET SWITCHES 
OFF Level 
@) Viout) OFF nec 
i t 
Basi . U ON Level At input dee ee Optimum Supply Switeniie 
ies T = t Logi Volt 
Part Pop Function and Uses Viouty ON GON Rated Curren one VINL (V) ct ae Time (us) 
a U U At Or for (v) a ) (Vv) ‘¢ t 
‘a ‘ T Rated Current(s) (gut) OFF Vout (low) haat V+ V- VL VR ON ‘OFF 
Ss At 
Rated Voltage 
D125 6 6 Six SeparateMOSFET- O4V@5mA_ 0.1uA@10V (6) 0.5 4.6 (Note 5) -20 5 — 06 1.2 
Drivers 
D129 7 4 Four Channel (BV =50) O0.7V@10mMA 0.1 npA@10V 1 0.7 2.2 (Note 5) -20 — — 0.25 0.8 
MOSFET-Driver with 
Decode 
D139 2 4 Dual High-Speed 11V@WpA V1-2VeE Output and 0.8 2.0 10 -20 5 O 0.17 0.2 
Drivers/with Compli- 15V@2mA 2mA Compliment 0.8 2.0 10 20 5 0 0.17 0.2 
mentary Outputs Available 
EF FET SWITCH 
MULTIPLE FET SWITCHES NOTES: 
S$ 1. The devices shown in boldface are recommended parts for n +w designs. 
Basi c . 2. The appropriate switching characteristic for multipiexers is trRANSITION, NOt ton, toFF- 
aan RAA Switch Switch tps MAX (2) BV Is(off) VGs(th) 3. VR_eF = 1.5 V is used when supply voltages < + 15 V are us d. Not needed when supply voltages of + 15 V are used. 
ar C { T Function Type @Vg=+10V @ Vg = -10 V DS (nA) Min Max 4. Analog voltage range is a function of supply voltages. Where a FET switch is PMOS or CMOS, rps is also a function 
No. ENE of Supply Voltage and Analog Voltage. See individua! data si eets for more detail. Values shown are for temperature suffix A. 
ss Ss 5. Deviee normally operates with resistor to + 10 V. 
r _ 
Gi15 6 1 6 SP6T PMOS 100 450 -30 0.5 1.5 -4.0 6 Switches, Common Out 
G123 4 2 4 2XSPDT PMOS 100 450 -30 0.5 -1.5 4.0 4 Switches 
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Process Option Flow Chart 


iconix 


bs 


Siliconix 
e 
Process Option Flow Chart 
The Process Option Flow Chart shows the standard screening options 
provided by Siliconix for Analog Switches 
Column 1: Denotes the screening process for MIL-883, Class B. To order a part screened to this option, add a “/883” 


following the package suffix letter. If Group B or C Quality Conformance is also required, call out as a 
separate line item. Parts in this classification are carried in inventory. 


Column 2: Is the screening procedure for military grade standard products (“‘A’’ temperature suffix). 
Column 3: Is the normal screening procedure for industrial and commercial grade products (B and C temperature suf- 


fixes). An industrial and commercial grade product (B and C temperature range) may be given a 160 hour 
burn-in at 125°C by adding a Dash 4 (—4) following the package suffix letter. 
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Process Option Flow Chart 


MIL-STD-883B 
METHOD 5004 
Class B 


Method 2010 
Condition B 


WOoo™ 


Stabilization Bake 
Method 1008, Cond. C 


| Preseal inspection 
| 150°C, 24 Hours 


wnmo~ 


Temperature Cycle 
Method 1010, Cond. C 
-65°C to +150°C 

10 Cycles 


woo 


Centrifuge 
Method 2001, Cond. E 
30,000G Y1 Axis 


Woc™ 


Hermeticity (Fine Leak) 
Method 1014, Cond. Aor 8 
<5 x 1078 ce/sec 


wononm 


Hermeticity (Gross Leak) 
Method 1014, Cond. C 


Wo oO ™ 


| fe Electrical Test 


| Per Data Sheet 


at 25°C | 


Burn-in 
| Method 1015 
| 125°C, 160 Hours 


Woo™ 


ee Data Sheet 
| | 100% at 25°C 


[Electrical Test Test | 


Quality Conformance 


Group A* 
Method 5005 


wonnao™m 


External Visual 
Method 2009** 
100% 


won 


(A Temperature Suffix) 


Preseal Inspection 
Method 2010 
Condition B 


Woo 


Stabilization Bake 
Method 1008, Cond. C 
150°C, 24 Hours 


woo 


Temperature Cycle 
Method 1010, Cond. C 
-65°C to +150°C 


wWoao~ 


10 Cycles 


| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 


| [centrifuge 
Method 2001, Cond. E 
| 30,000G Y1 Axis 


| be eee aaa _] 
Hermeticity {Fine Leak) 


Method 1014, Cond. Aor B 
<5x 10-8 cc/sec 


Woo 


Hermeticity (Gross Leak) 
Method 1014, Cond. C 


Wo oO ™ 


| F Final Electrical Test 


| | 100% Per Data Sheet 


| a 
a Se ese 


| 
| 


T quality Conformance 


| | Electrical Test | 
= 


“1 


Per Data Sheet 


[ites 


| External Visual 
| Method 2009* * 


2.5% AQL 


Woo ™ 


*Group B and C tests done to customer order on /883 parts 


**Physical Dimensions Excluded 


The latest revision of MIL-STD-883 is applicable 


0-15 


5 


T INDUSTRIAL/COMMERCIAL | 


(B-C Temperature Suffix) and 
—4 (Burned-in) 


TPreseal Inspection | 


Siliconix Industrial 
| 5 


fore 


Hermeticity (Gross Leak) 
(Non-Plastic Only) 
Method 1014, Cond. C 


wod™ 


125°C, 160 Hours 


(-4 Only) 


| [Finat Electrical Test + | 


100% Per Data Sheet 
hia |x 


jU- — eee 


F Quality Conformance ] 
Electrical Test | | 


Per Data Sheet 


| Laan 4 


External Visual 
| 2.5% AQL 5 | 
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JAN 38510 Analog Switches 


iconix 


JAN 38510 Analog Switches _ ;; 


psf 


iICOnix 


“Several Siliconix Analog Switches are available fully certified on the QPL (Qualified Parts List) published monthly by 
Defense Electronics Supply Center (DESC). The QPL numbers follow this format JM38510/XXXXxX. Refer to the current 


Siliconix Price List for available part types and order numbers.” 


JAN Part Numbering System 
J M38510 /11107 BEC 


“JAN” Certification Mark 
Military Designator 
Detail Specification (Slash Sheet) 


/111—DG181 Series 
N16— DG300 Series 
/123— DG200 Series 


Lead Finish 
A—Solder dip 
B— Bright tin plate 
C—Gold plate 


Case Outline 
C—14 Lead side braze 


Device Type | 


02— DG182 
03— DG184 
04— DG185 


01—DG181 
/111 


05— DG187 
06 —DG188 
07—DG190 
08—DG191 


03 — DG200 
M23) o4—pq201 


01— DG300 -— 05—DG304 . ce 

141g | 02—DG301 06—DG305 
03 — DG302 07 —DG306 S—Class $ 
04— DG303 08 — DG307 B—Class B 


E—16 Lead side braze 
I—10 Lead can 


C—Class C 


; Part Number Order Part Number Generic Part Number 


JM38510/11101BCC 
JM38510/11101BIC 
JM38510/11102BCC 
JM38510/11102BIC 
JM38510/11103BEC 
JM38510/11104BEC 


JM38510/11105BCC 


JM38510/11105BIC 
JM38510/11106BCC 
JM38510/11106BIC 
JM38510/11107BEC 
JM38510/11108BEC 
JM38510/11601BCC 
JM38510/11601BIC 
JM38510/11602BCC 
JM38510/11602BIC 
JM38510/11603BCC 
JM38510/11604BCC 
JM38510/11605BCC 
JM38510/11605BIC 
JM38510/11606BCC 
JM38510/11606BIC 
JM38510/11607BCC 
-_ JM38510/11608BCC 
JM38510/12303BCC 
JM38510/12303BIC 
JM38510/12304BEC 


SJM181BCC 
SJM181BIC 
SJM182BCC 
SJM182BIC 
SJM184BEC 
SJM185BEC 
SJM187BCC 
SJM187BIC 
SJM188BCC 
SJM188BIC 
SJM190BEC 
SJM191BEC 
SJM300BCC 
SJM300BIC 
SJM301BCC 
SJM301BIC 
SJM302BCC 
SJM303BCC 
SJM304BCC 
SJM304BIC 
SJM305BCC 
SJM305BIC 
SJM306BCC 
SJM307BCC 
SJM200BCG 
SJM200BIC 
SJM201BEC 


0-16 


DG181AP/883 
DG181AA/883 
DG182AP/883 
DG182AA/883 
DG184AP/883 
DG185AP/883 
DG187AP/883 
DG187AA/883 
DG188AP/883 
DG188AA/883 


DG190AP/883_. 


DG191AP/883 
DG300AP/883 
DG300AA/883 
DG301AP/883 
DG301AA/883 
DG302AP/883 
DG303AP/883 
DG304AP/883 
DG304AA/883 
DG305AP/883 
DG305AA/883 
DG306AP/883 
DG307AP/883 
DG200AP/883 
DG200AA/883 


~ DG201AP/883 
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Siliconix 


JM385 10/883 Process Option 
Flow Chart 


Class B 


Class S Class C 


Visual Inspection 
Method 2010 
Condition A 


Visual Inspection 
Method 2010 
Condition B 


Visual Inspection 
Method 2010 
Condition B 


Stabilization Bake 
Method 1008 
24 Hours 


Stabilization Bake 
Method 1008 
24 Hours 


Stabilization Bake 
Method 1008 
24 Hours 


Temperature Cycle 
Method 1010 


Temperature Cycle 
Method 1010 


Temperature Cycle 
Method 1010 


Constant Acceleration 
Method 2001 
Condition E 


Constant Acceleration 
Method 2001 


Constant Acceleration 
Method 2001 


Condition E Condition E 


Hermeticity Fine 
Method 1014 
Condition A or B 


Hermeticity Fine 
Method 1014 
Condition A or B 


Hermeticity Fine 
Method 1014 
Condition A or B 


Hermeticity Gross 
Method 1014 
Condition C 


Hermeticity Gross 
Method 1014 
Condition C 


Hermeticity Gross 
Method 1014 
Condition C 


HYD Mojs UOHdO ssa201q E88/OLSSEWFr 


P.I.N. D 
Method 2020 
Condition A or B 


Electrical Test 
Data Sheet 


Electrical Test 
Data Sheet 


Electrical Test 
Data Sheet 


Burn In 
Method 1015 
160 Hours, 125°C 


Burn In 
Method 1015 
240 Hours, 125°C 


Hermeticity Fine 
Method 1014 
Condition A or B 


Hermeticity Gross 
Method 1014 
Condition C 


Electrical Test 
Data Sheet 


Electrical Test 
Data Sheet 


Radiographic 
Method 2012 
Two Views 


Quality Conformance 
Group A, B, C, and D 


Quality Conformance Quality Conformance 


Group A, B,C, and D 


Group A,B,C, and D 


xXIUoDI 
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BS9000 Approved Analog Switches 


BS9000 Approved Analog Switches 


i 


Siliconix 


Siliconix is the first company to receive BS9000 approval for analog switch devices. The advantages of such approval are: 


Inspection 
¢ amore consistent quality of product 
e easier interchangeability of suppliers 


© a product of known quality levels with, in general, a minimal increase in costs 


-@a-controlled inspection procedure is known to the customer, so reduces the customer’s need for Goods Inwards 


It is the policy of the UK government to encourage the growth of the BS9000 scheme for the benefit of both government 
and industry. The Ministry of Defense is therefore insisting on the maximum possible use of BS9000 components in 
defense equipment. Intending suppliers will be expected to ensure that their components have been specified and receiv- 


ed Qualification Approval with the BS9000 scheme. | 


interpretation of Ordering Information 


DGXXX X X 


Key 
Temperature Range 


A 

‘B 
Package 

A 

L 

P 


BS xX 


~55°C to 125°C. 
~ 20°C to 85°C 


Metal Can 
Flatpack 
Dual-In-Line 


Screening Level 


(Blank) 


Full Assessment 

Screening Level S1 
Screening Level S2 
Screening Level $3 
Screening Level S4 


: on Screening Level 


BS9000 Approval! 
Package 
Temperature Range 


Device Number 
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Siliconix 


BS9000 Series Process Option 
Flow Chart 


CATEGORY S2 
SCREENING 
LEVEL B 


CATEGORY S1 
SCREENING 
LEVELA 


CATEGORY S3 
SCREENING 
LEVELC 


CATEGORY S4 
SCREENING 
LEVEL D 


FULL 
ASSESSMENT 
LEVEL 


Pre-Cap Inspection 
BS98400 1.2.10 
Level A 


Pre-Cap Inspection 
BS8400 1.1.10 
Level B 


Pre-Cap Inspection 
BS9400 1.2.10 
Level B 


High Temperature 
Storage 

Agaann 1.26.3 
160°C for 24 Hours 


High Temperature 
Storage 

"9400 1.2.6.3 
150°C ror 24 Hours 


High Temperature 
Storage 

BS9400 1.2.6.3 
wou C for 24 Hours 


Rapid Change of 
Temperature 
Liquid Immersion 
BS9400 1.2.6.19 


Rapid Change of Rapid Change of Rapid Change of 


Temperature Temperature Temperature 
BS9400 1.2.6.13 BS9400 1.2.6.13 8S9400 1.2.6.13 
10 Cycles 10 Cycles 10 Cycles 


—65°C to 150°C -65°C to 150°C 65°C to 150°C 


Shock at 
14 700 m/s” 
BS9400 1.2.6.6 


Acceleration 
Steady State 
BS9400 1.2.6.9 
296 000 m/s” 
in Direction Y1 


Acceleration 
Steady State 
BS9400 1.2.6.9 
296 000 m/s” 
in Direction Y1 


Acceleration 

Steady State 
BS9400 1.2.6.9 

296 000 m/s” 

in Directions Yt, Y2 


Fine and Gross 
Leak Tests 
BS9400 
1.2.6.14 (1), (2) 


Fine and Gross 
Leak Tests 
BS9400 
1.2.6.14 (1), (2) 


Fine and Gross 
Leak Tests 
BS9400 
1.2.6.14 (1), (2) 


Electrical Tests at 
25°C as Subgroup 
A3 (a) of the 
Specification 


Electrical Tests at 
25°C as Subgroup 
A3 (a) of the 

Specification 


Electrical Tests at 
25°C as Subgroup 
A3 (a) of the 

Specification 


Electrical Tests at 
25°C as Subgroup 
A3 (a) of the 
Specification 


Burn-in Screen 
BS9400 1.2.7.2.1 

168 Hour Minimum 
at 125°C 


Burn-in Screen 
BS9400 1.2.7.2.1 

168 Hour Minimum 
at 125°C 


Burn-in Screen 
BS9400 1.2.7.2.1 
240 Hour Minimu 
at 125°C 


Electrical Tests at 
25°C as Subgroup 
A3 (a) of the 
Specification 


Burn-in Screen 
Reverse Bias 
BS9400 1.2.7.2.1 
72 Hours Minimum 
at 150°C 


Final Electrical 
Tests at 25°C 
as Subgroup 
A3 (a) of the 
Specification 


Final Electrical 
Tests at 25°C 
as Subgroup 
A3 (a) of the 
Specification 


Final Electrical 
Tests at 25°C 
as Subgroup 
A3 (a) of the 
Specification 


Final Electrical 
Tests at 25°C 
as Subgroup 
A3 (a) of the 
Specification 


Final Electrical 
Tests at 25°C 
as Subgroup 
A3 (a) of the 
Specification 


Radiographic Tests 


Groups 
A,B,C and D 
Inspection 


Groups 
A,8,C and D 
Inspection 


Groups 
A,B,C and D 
Inspection 


Groups 
A,B,C and D 
Inspection 


Groups 
A,B,C and D 
Inspection 


INSPECTION REQUIREMENTS All tests to be conducted at T,,,, = 25°C unless otherwise specified. Samples submitted to tests marked 
‘D' shall not be accepted for release under BS9000 (see 2.6.5 of BS9000 Part 1). 

Flow chart for 100% screening test procedures (see also Inspection Requirements) Production batches containing greater than 10% defective 
units subsequent to Burn-in will not be issued for release. 

Radiographic tests Each device shall be examined, for extraneous matter and assembly defects, in the X and Y directions. 
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BS9000 Approved Parts 


iconix 


BS9000 Approved Parts 


For a detailed specification on any of these parts, 
contact Siliconix Ltd., Morriston, Swansea SA6 6NE 


9491-F-1156 to 9491-F-1164 


Telephone (0792) 74681 Telex: 48197 


0-20 


Siliconix 
DEVICE 
Sap NUMBER BS DETAIL SPECIFICATION 
DG126 9491-F-0814 to 9491-F-0831 
DG129 9491-F-0832 to 9491-F-0849 
DG133 9491-F-0850 to 9491-F-0867 
DG134 9491-F-0868 to 9491-F-0885 
DG139 9491-F-0886 to 9491-F-0903 
DG140 9491-F-1030 to 9491-F-1038 
DG141 9491-F-1039 to 9491-F-1056 
DG142 9491-F-0904 to 9491-F-0921 
DG143 9491-F-0922 to 9491-F-0939 
DG144 9491-F-0940 to 9491-F-0957 
DG145 9491-F-1084 to 9491-F-1092 
DG146 9491-F-1093 to 9491-F-1110 
DG151 9491-F-1057 to 9491-F-1074 
DG152 9491-F-0958 to 9491-F-0975 
DG153 9491-F-1075 to 9491-F-1083 
DG154 9491-F-0976 to 9491-F-0993 
DG161 9491-F-1111 to 9491-F-1128 
DG 162 9491-F-0994 to 9491-F-1011 
DG163 9491-F-1129 to 9491-F-1137 
DG164 9491-F-1012 to 9491-F-1029 
DG180 9491-F-0688 to 9491-F-0714 
DG181 9491-F-0508 to 9491-F-0534 
DG182 9491-F-0535 to 9491-F-0561 
DG183 9491-F-0733 to 9491-F-0750 
‘DG184 9491-F-0562 to 9491-F-0579 
DG185 9491-F-0580 to 9491-F-0597 
-DG186 9491-F-0751 to 9491-F-0777 
DG187 9491-F-0598 to 9491-F-0624 
DG188 9491-F-0625 to 9491-F-0651 
DG189 9491-F-0715 to 9491-F-0732 
DG190 9491-F-0652 to 9491-F-0669 
DG191 9491-F-0670 to 9491-F-0687 
DG200 9491-F-0778 to 9491-F-0804 
DG201 9491-F-0805 to 9491-F-0813 
DG501 9491-F-1138 to 9491-F-1146 
DG503 9491-F-1147 to 9491-F-1155 
- DG506 9491-F-1165 to 9491-F-1173 
DG507 9491-F-1174 to 9491-F-1182 
DG508 9491-F-1183 to 9491-F-1191 
DG509 9491-F-1192 to 9491-F-1200 
S13705 
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Device Ordering Information 


DG 187 P /883 
DG 303 P 
DG 506 J 


ees Operating Temperature Range 


DEVICE FAMILY 
(1, 2 or 3 Letters) 


D — Drivers for FET Switches 
DG — Analog Switches 

DGM — Analog Switches 

G — Multi-Channel FETs 

Si — Siliconix Second Source Part 
SJM — QPL Listed Part 


DEVICE NUMBER 
(3 or 4 Digit Numbers) 


OPERATING TEMPERATURE RANGE 

(1 Letter) 

A— -55 to 125°C 

B— -20 to 85°C 

C— 0to70°C 

B temperature range parts receive industrial processing unless 
a process option dash number is added to the part number. 


C temperature range parts are given commercial processing. 


All possible combinations of device types, temperature 
ranges, package types and MIL-883 process options are not 
necessarily available. Consult individual data book pages for 
complete information. 


—4 
lL Process Option 


45 


Siliconix 


Package 


Device Number 


Device Family 


UOIJDULiOjU] BulapsC 931A0Q 


PACKAGE 

(1 Letter) 

A— Metal Can 

J — Dual In-Line Package — Plastic 

K — Dual In-Line Package — CERDIP 
L— Flat Package 

P — Dual In-Line Package — Side Braze 
R— Dual In-Line Package — Side Braze 


PROCESS OPTION 


/883 MIL-STD 883, Class B 
—4 160 Hour Burn-In 
BS9000 Series 


xXIUODI 
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xXIUODI 


2-Channel Monolithic SPST i: 
PMOS Switch with Driver Stheonn 


designed for... BENEFITS 


7 4 @ Minimizes Standby Power Requirements 
= Communication Systems ea 
= Portable, Battery Operated Units = ° '~ a 
Stn 
el Make-Before-Break Switching @ Reduces External Component Requirements 
Yo Mera Zener Diodes Protsot cl! MOS 


i.e. Feedback Resistor Switching see : 
in Variable Gain Op-Amps 


= Sample and Hold Circuits 
DESCRIPTION 


These switching circuits contain two channels in one package; each channel consists of a driver circuit controlling an SPST 
MOS FET switch. The driver interfaces with DTL, TTL, or RTL logic signals for multiplexing, commutating, and D/A 
converter applications. Logic ‘‘0’’ at the input turns the FET switch ON, and logic “‘1” turns it OFF. Switches have make- 
before-break action. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAM 


Flat Package VL ve 


7 8 
TOP VIEW 


ORDER NUMBER: DGM111TAL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 


Dual-In-Line Package 


APPLICATION HINTS* 


V+ v= VL 
Positive Negative Logic 
Supply Supply Supply 
Voltage Voltage Voltage 
ORDER NUMBERS: DGM111AP OR DGM111BP (V) ° (V) (V) 

SEE PACKAGE 11 


Logic Input 
Voltage 
ViInH Min/ 
Vint Max 
(Vv) 


10** 5 4.6/0.8  —-10to+10 
SWITCH STATES ARE FOR LOGIC “1” INPUTS ‘ : ane pete 
(POSITIVE LOGIC) 20 4.6/0.8 0 to +20 


+5 5 4.6/0.8 —5 to +5 


TOP VIEW 


i hs : 
Locic | switcH Application Hints are for DESIGN AID ONLY, not guaranteed 


and not subject to production testing. 


ae | **Electrical Characteristics are based on V+ = +10 V,V-—-=20 V 
only. 
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DGMI11 


iconix 


9] [ton fee 
10] 5 | tot Turn-OFF Time aa oe 


NO —_ —_ —_ —_ 
oO COrNIi ania 

crc TU ” 
7a 

ae] 

ie) 

g, 

ag 

< 

© 

2) 

c 

io} 

Ac 

< 

oO 

c 

= 

ion 

© 

3 

Cond 


ABSOLUTE MAXIMUM RATINGS © 


VEO V So an fanka-b at Bewbeaeek £2 cant 2 BBN Operating Temperature (A Suffix)....... ~55 to 125°C 


Vito Vp OFVGlcGe540 saeawsawuw bends -0.5, 25 V | | (B Suffix). ...... - ~20 to 85°C 
NGO Vis Si 8 Nera tt ah ca nga eee ate eisesis 86V Power Dissipation” <a : 
VD 10 VS Satie we eS aole ee ee re 36 V Pigt Package 2.28 ce een ou eecoeen eae 750 mw 
Vesa Vick ch ic bh Mata eee eree +25V =: 14PinDIP*** 1.00... poke Geetha ee. 825mW 
VL TOV. ee ee eee 30 V * All leads welded or soldered to PC board. 
Vito VIN er eae See ee ae a eae +6 V **Derate 10 mW/C above 75°C 
Current (Any Terminal) .................. 30 mA ***Derate 11 mW/°C above 75°C 
Storage Temperature ...........-.-, 65 to 150°C “Absolute Maximum Ratings are stress limits only. Exceed- 


ing these limits may cause device damage. Electrical Charac- 


ELECTRICAL CHARACTERISTICS _ teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. | | 


MAX LIMITS ; 
TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC A SUFFIX B SUFFIX UNIT V+=10V, V—=—20V,V, =4.5V 


: 
Beas | too | iso} ms | 15 | 150} 2 | vp=0 eS cogy 


' Source OFF 
S(off) Leakage Current 


Drain OFF 


od-2oa 


Channel ON 
6 'D(on) + 'S(on) Leakage Current . 


Logic Input Current, : 
7 | -0. -0. -0.7 
INL Input Voltage Low OF ot v 
Logic Input Current, 
I + + + 
INH Input Voltage High ! ms 


Turn-ON Time 


Vp =Vs=10V Vin = 0.5 V 


| =100° Vg =-10 V, Vp = 10 V 
VIN =4.1V 


75 

1 
~1 
+10 


11 Y Cc _ Source OFF 
n | “Sloff) Capacitance 


A ce i ) 
Drain OFF 
12 . CD (off) Capacitance 


Cc Channel ON 
13 Cp(on) + Cs(on) Capacitance 


14 Off Isolation . 


| |: RL = 1002, CL = 3pF 


mA Vin = 0.5 V, One Channel ON 


iad 
a 
stv} seo vette f= 1 Mie 
Ero 
eed 
anes 
heal 


-20 Vin = 4.1 V, All Channels OFF 


*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. CMBG 


Ta Logic Supply Current 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vc may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


LOGIC “0” = SWON VL V+ 
LOGIC 
input 45 VY 
t, << 10 ns SWITCH SWITCH 
ty < 10 ns INPUT S OUTPUT 
Vg=t10VO OVO 
LOGIC IN 
SWITCH INPUT 1 35 pF 
INPUT 
SWITCH 
OUTPUT 
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TYPICAL CHARACTERISTICS 


t — SWITCHING TIME 
ly — LOGIC INPUT CURRENT (uA) U ins) DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 


IVyyl/lV_! — “OFF” ISOLATION (dB) 


-10 


'DS(on) VS Vp and 
Temperature 


-8 -6 -4 -2 0 2 4 
Vp — DRAIN VOLTAGE (VOLTS) 


Switching Time vs Vp 
and Temperature 


6 8 10 


-55 -35 -15 5 25 45 65 85 105 125 


T — TEMPERATURE (°C) 


Input Current vs Input Voltage 


Vin — LOGIC INPUT VOLTAGE (VOLTS) 


and Temperature 


“OFF” Isolation vs Ry 
and Frequency 


Rp = 1K2 


106 107 
f ~ FREQUENCY (Hz) 


| 
rea CIT 
(CSIC 


108 


Is(ote) OR ID (ote) 
DRAIN OR SOURCE OFF LEAKAGE CURRENT (nA) 


C — CAPACITANCE (pF) 


| — SUPPLY CURRENT (mA) 


SIGNAL 
SOURCE B 
Z=5002 


Capacitance vs Vp 


40 


CAPACITANCE IS MEASURED FROM 
TEST TERMINAL TO COMMON. 


| ©D{on)- CS{on) eee 4 
face ceaRee 
Eo emnsez, 


-10 -8 -6 -4 -2 0 2 4 6 8 10 
Vp — DRAIN VOLTAGE (VOLTS) 


10 


ID (off)/'S (off) 
vs Temperature 


25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Supply Current 
vs Temperature 


a 
Fes Ea ae 
ee ae 
lA 
PSS 
ie er cae OO 


on 
Lane 
a ee 
aa = 
oe 
ae aie 2 
Paes abele ie Sas epee 
eee eae 


ie a 
(ae ae aa 
Ea a 


-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


zal 


“OFF” ISOLATION = 20 LOG iv | 
L 

A - DRAIN OF “OFF” SWITCH 

B - SOURCE OF “OFF” SWITCH 


1-3 


Typical delay, rise, fall, settling times, and 
switching transients 


lf RGen, RL or Cy, is increased, there will 
be proportional increases in rise and/or fall 


in this circuit. 


RC times. 
us 
Oo 
od 
a] 10 
J eRe eees 
-_ 8 
ee aie ey al ho whe Wee Wes 
2% 6 
ZO H—+—{ | | | [+ +f 
ge 4 pi 
é aL Et tT ft ftose | 
7 2 INPUT 
= Se Esse | 
aia nn eae eG 
(8 conan 
4 a imi 
ESR AeS eRe 
sloth esl sles sl ey acile ea 
-4 SL ie 
ee Oe Pa 
eee eee 
OF oo nS 
0 {++ 
(ee Jee 
a Vi ea 
Ee H4 
ro) 
2 6 
O 
Q 4 
a 
5 2 
> 
- 0 
> 
F .2 
cE - 
ra) 
| -4 
fo) 
> 6 
4 
2 
0 


t — TIME (us) 


hu 
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DGM122 


iconix 


2-Channel Monolithic DPST _ 5 
PMOS Switch with Driver er 


designed for... BENEFITS 


% 


| Fp @ Minimizes Standby Power Requirements 
= Communication Systems eae 
= Portable, Battery Operated Units ° evtan oe 
= Sample and Hold Circuits 7 @ Reduces External Component Requirements 
| : O Internal Zener Diodes Protect all MOS 
m Make-Before-Break Switching Gates 


i.e. Feedback Resistor Switching 
in Variable Gain Op-Amps_ 


= DPST for Higher CMRR Switching 
Applications 
DESCRIPTION 


The DGM122 contains four MOS field-effect transistors designed to function as electronic switches. They are connected in 
pairs with level-shifting drivers which enable a low-level input (0.4 to 1.3 V) to control the ON-OFF condition of each pair 
of switches. In the ON state each switch conducts current equally well in either direction, and in the OFF state the switches 
will block voltages up to 20 V peak-to-peak. In the OFF state, total circuit power dissipation is << 0.5 mW. postnNe logic ‘*1’’ 
at the input turns the switch ON. Switch action is make-before break. 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM 


VL 
8) 


S4 Sy $3 S4 


O 2 012 
Vp (ENABLE) V- 


SWITCH STATES ARE FOR LOGIC “1” INPUT 
(POSITIVE LOGIC) 


PIN Co ae ee 


Dual-in-Line Package IND | 


Vp (ENABLE) 


OFF 
ON 


7 8 
TOP VI 
TOP VIEW ‘OP VIEW 


ORDER NUMBERS: DGM122AP OR DGM122BP ORDER NUMBER: DGM122AL 
SEE PACKAGE 11 SEE PACKAGE 5 | 


*Common to Substrate and Base of Package 
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ABSOLUTE MAXIMUM RATINGS 


VIIOV SS ac ee Ce Cee he Bd ead Ee pee 36 V 
Vijto VS ieutes . ee eka Wee ete ole oe 36 V 
Meo a ey ee ee eae Sogn ae 36 V 
VitO VG a eid. 6s oration Fee hare Sake te +25 V 
VSO Ss as Soe Sie rh ee ee aes 25 V 
ViRA1O Nia 66 es 2'thg eee oe BG Ree 25V 
MEG TINS Sie. cnctnik OSS Ste, aang accu uresa aka Oa 4 6V 
WR UO VAN. os net te 2c Si alte Ot le ek ae 6V 
MUI OE VR essed Si oe te & Gea gee aed ew SE ee 2V 


ELECTRICAL CHARACTERISTICS 


Alt UC parameters are 1UU% vesteu at 2D L. LUls Gre se prd tloteG Tur AW puraincicrs 27d hiah and law tomnerature limits 


to assure conformance with specifications. 


Current (Any Terminal) 


eo © © © © © 2 © © © © © ew ew ele ll 


Storage Temperature ............... —65 to 150°C 

Operating Temperature (A Suffix)...... —55 to 125°C 
(B Suffix)... 2... —20 to 85°C 

Power Dissipation” 

Flat:Package” trata hacen tes ee aara he 750 mW 

(ee Dia a 825 mW 


* All leads soldered or welded to PC board. 
**Derate 10 mW/C above 75°C 
***Derate 11 mW/C above 75°C 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


MAX LIMITS 


CHARACTERISTIC 


A SUFFIX 


soo | 


TEST CONDITIONS, UNLESS NOTED: 
V+=10V,V—= —-20V,V,_ =4.5V, VR =0 


Vp =10V 


Drain-Source z Ig =-1 mA, 
: ohceeaannes 200 22 28 ge too UA 
Ss Resistance Difference 
4|W Between Differential 40 50 Vp =-10 V, Ig = -1.0 mA 
Switches 
T 
Cc Source OFF . 2 2 ‘ tS - 
5 is Is(off) ieegkage Curtent 1 1000 5 100 Vs 10V,Vp=10V : re 
IN * ¥- 
6| | Dian Cr 3 | -3000 10 -300 nA | Vp =-10V,Vs=10V 
D(off) Leakage Current D ws 
Channel ON 
+ = lo = ling = 100 LA 
Logic input Curent, | 1 | 1 | | 10 | 10 ua LNIN=O4V 
11 t Turn-ON Time 0.3 0.5 
on See es ee ee eee es ee 
Y Source OFF 
1 Typ* Typ* Ve=0,!pj=0 
A : 
Drain OFF 
14 Typ* Typ* F Vp =O, le =0 f = 1 MHz 
Channel On a F 2 x 
16| [Off Isolation Typ > -50 dB at 5 MHz* | | RL = 1002, C_ = 3 pF 
. m = r 
20|U |g Reference Supply 15 1.5 
P Current 
; =Q, ll is OFF 
Current 
*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. CMBA 
SWITCHING TIME TEST CIRCUIT +5V +10V 
O 
SWITCH SWITCH 
4.5V INPUT D OUTPUT 
he = 
ot 2.25V ze -. 
tes 10 ns 2 LoGic 
INPUT 
SWITCH 
INPUT 
SWITCH 
OUTPUT xa OV -—20 V 


(REPEAT TEST FOR 4 CHANNELS) 
Re 


Vo2#Ve = 
oo“ Vs 
Ri * "psi(on) 
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TYPICAL CHARACTERISTICS 


'DS(on) — DRAIN SOURCE ON RESISTANCE (OHMS) 


1), — LOGIC INPUT CURRENT (uA) t— TIME (ns) 


IV) yl/IV, | — “OFF” ISOLATION (dB) 


| rDS(on) VS Vp and | 
Temperature | 


V+=10V 
V—=-—20V 

= TEST 125°C 
e TEST —55°C 


Vp/Vsg — DRAIN/SOURCE VOLTAGE (VOLTS) 


Switching Time vs Vp 
and Temperature 


eS —————— 
ne ee ee 


0 
—65 -35-15 5 25 45 65 85 102 125 


T — TEMPERATURE (°C) 


Iyny vs Ving and Temperature 


a 

Saeed 
RaERER ES ane 
PLT LT TAA fee | 
BRERER 2 s/he 
BERR Fane 
BERReP sauReaae 


02 04 06 O08 10 1.2 = 1: 


Vin — LOGIC INPUT VOLTAGE (VOLTS) 


“OFF” Isolation vs Ry 
and Frequency 


oo UTI ET FETT 
wo I EE 
el 
or sit TT 
i Rl 
wo} AUT SST 
Rp = 1KQ ~ | 
vo I ET TST 
“FA 
10° 106 107 
f — FREQUENCY (Hz) 


70 


30 


0 


C — CAPACITANCE (pF) 


Typical delay, rise, fall, settling times, and 
Capacitance vs Vp switching transients in this circuit. 


CAPACITANCE IS 
MEASURED FROM 
TEST TERMINAL 
TO COMMON 


0 
—-10 -8 -6 -4 -2 0 2 4 6 8 10 


= 
o 
[=] 
=] 


4 
c 
b 
2 
uw 
cc 
oc 
5: 
Oo 
Lu 
Qo 
< 
x 
< 
Lu 
od 
| 


— 


Ip(oft) OR ' scott) 


2 
—_ 


1+ — POSITIVE SUPPLY CURRENT (mA) 


SIGNAL 
SOURCE B 
Z=5022 


Vp ~ ANALOG VOLTAGE (VOLTS) aise 
if RGeEN, R_ or CL is increased, there will 


l /| be proportional increases in rise and/or fall 
D(off)/"S(off) YS RC times. 
Temperature 


N 


— Is(off) (B SUFFIX) 
Is(off) (A SUFFIX) 


Vj, — LOGIC INPUT VOLTAGE 


ly | . 
: 


LAU LN 
l % 
H \ j 

\) 


T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


Vo — OUTPUT VOLTAGE (VOLTS) 


T — CASE TEMPERATURE (°C) 


a coe ce ec el 


ees een ce 


Hs 
| a 
aie se 

> a 


ee ee es, 

ae ae ee as 

“OFF” ISOLATION ® 20 L0G v8 Moen sel oS 
L 

A - DRAIN OF “OFF” SWITCH 1 2 3 4 

B - SOURCE OF “OFF” SWITCH t — TIME (us) 
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5-Channel SPST PMOS 
Switches with Drivers 
designed for... BENEFITS 


@ Minimizes Standby Power Requirements 


= Communication Systems © 550 yW 


@ Low Leakage 


= Portable, Battery Operated Units Oo <1nA 


@ Reduces External Component Requirements 


= Make-Before-Break Switching © Internal Zener Diodes Protect All MOS 
i.e. Feedback Resistor Switching “— 
in Variable Gain Op-Amps 


bs 


Siliconix 


e€zciod 


DESCRIPTION 


The DG123 contains five MOS field-effect transistors designed to function as electronic switches. Level-shifting drivers 
enable a low-level input (0.4 to 1.3 V) to control the ON-OFF condition of each switch. In the ON state each switch con- 
ducts current equally well in either direction, and in the OFF state the switches will block voltages up to 20 V peak-to-peak. 
In the OFF state, total circuit power dissipation is << 0.5 mW. Positive logic ‘1’’ at the input turns the switch ON. Switch 
action is make-before-break. 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM 


Ss S4 S3 Sp Sy 
e O 


TYPICAL 
SCHEMATIC 


> 
LOGIC | SWITCH i. fy 
7 5 ) ; 
2 TS. | 


- sayudIMs Bojpuy 


INg oO CHANNEL 4 


(INHIBIT) 


SWITCHES CLOSED FOR LOGIC “1” INPUT 
(POSITIVE LOGIC) 


PIN CONFIGURATIONS 


! ty 


CHANNEL 3 


Flat Package Dual-!n-Line Package 


S3 
CHANNEL 2 

S4 

S5 

V+ 

Vp (INHIBIT) 


: 
oH 
mu: 

: 


CHANNEL 1 


7 8 TOP VIEW 
TOP VIEW 


ORDER NUMBER: ORDER NUMBERS: 
DG123AL DG123AP OR DG123BP 
SEE PACKAGE 5 SEE PACKAGE 11 


7 
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ABSOLUTE MAXIMUM RATINGS - Current (Any Terminal) ........... we aeee. 30mMA 
a Storage Temperature ....... te aa Cad es —65 to 150°C 
os OP ce Bia Bo Sud ANS Gee SE Rane Deel ree 36 V Operating Temperature (A Suffix)....... —55 to 125°C 
VD HO eS ore ee Oe. BS ere ead Sat ewe Sete 36 V. (B Suffix) . ee = —20 to 85°C 
VOTO Veo cee eee ewe oe eta aS 36 V Power Dissipation* 
WTO Geeta, PERE SG penta Ree eee ape 25V Flat Package** .....00..---00000-202. 750 mW 
VS tOVD.- eee ere teen, CO AAP DIP YY <a ete Seek. tected oaves 825 mW 
VietO Vas we eh eae Oa oe ae eee es ee Se 30 V : 
Uh ate 2 ae eats oon pk de paras OAS 30 V a leads soldered or welded to PC board. 
VIO VIN Ge soos 8 eed se ek ed Seo a's oe as 6V ei 10 mw/ Cc above 7p ©. 
VINTON B can 2 ae caus woe hea ee 2V Derate 11 mW/ C above 75 C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC A sides B ea ate UNIT V+= 10 V, V— = —20 V, VR =0 


Turn-ON Time 


1 Poe ee fe fe Vp =10V 
Drain-Source Ig =-1 mA, 
é ON Resistance au = bal? alia lin=imA 
4\ Source OFF 
=-10V,Vp=10V 
T Vin =0.4V 
Bic lI ieee 4000 ~300 nA | Vp=-10V,Vg=10V 
if Dioff) Leakage Current D s 
Channel ON 
+] Vp=Vs= V lin = 1 
Logic Input Current, 
7 Vin =0.4V 
HNL Input Voltage Low aa as Nee 


See Switching Time Test Circuit 


f= 1 MHz 


| toft Turn-OFF Time 


Source OFF 
Capacitance 


Drain OFF 
Capacitance 


13 Off Isolation Typ > -50 dB at 5 MHz* 
Positive Supply Gurem | +i 3 | 
Negative Supply Current = 


Reference Supply , 
ea 
ee sal oe ee 
yee a vA | Vix =0.4 V, All Channels OFF 
Reference Supply 
Current 
*Typical Values are for DESIGN AID ONLY, not sguaraiiized and not subject to production testing. EIDB + MABA 


An |Cstoff) 


12 4 CD (off) 7 Typ* 


=) 
w 


ieee 
met [pe 


QO 

~~ 

| 

< 

a 

ey 
3 

< < 

io) i¢p) 
i} I 
Oo oO 

a |o 
lt ll 
jan) [o) 


Positive + Positive Supply Current Current 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vs may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. peegenrouga via gate Capacitance may result in 


spikes at leading and trailing edge of output waveform. 
V+ 
O10V 


LOGIC “1” = SW. ON SWITCH SWITCH 


LOGIC 2.4V INPUT 
INPUT OUTPUT 
ty < 10 ns 12V Vg =+10V OVo 
te < 10 ns 0 
LOGIC 
INPUT 
SWITCH yg 
INPUT 
(REPEAT TEST FOR 5 CHANNELS) 
SWITCH 0 0.1 —20V 
OUTPUT = Ve V~ 
oR 
L 
Ve ee eee 
/ 08S RE + rpsion) 
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TYPICAL CHARACTERISTICS 


"DS(on) VS Vp and Typical delay, rise, fall, settling times, and 
Temperature Capacitance vs Vp switching transients in this circuit. 


E€cTLOd 


V+=10V 
V—=-20V 
@ TEST 125°C 


CD (ott) ts rll 


C — CAPACITANCE (pF) 


'DS(o 1) — DRAIN SOURCE ON RESISTANCE (OHMS) 


Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS) Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS) lf Roen, RL or Cy is increased, there will 
y ‘ ; be proportional increases in rise and/or fall 
Switching Time vs Vp ID (oft) /IStoft) VS ae pan aw 
and Temperature Temperature 


aq 
£ 
ae : 
nah z : : 
al ie a a zz 
= 4 - 
w 600 bE cal S 38 
" = 7 La 
re ae GS L ae 
Aes 3 
c 
{e) 
5 
0 O 0. 
—55 -35 -15 5 25 45 65 85 105 125 25 45 65 85 105 125 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


Supply Current vs 
Iiny VS Viqy and Temperature Temperature 


SR eR Ee aRS 
ISS lee 


LEE feel TT i 
BGERAR(ies 


- saudIMS Bojpuy 


3.0 
z i | | 

PLT | Tt pref P| E 2s 

| i = : 
eee ee eee 

ac 2.0 
ReESY eye ee: 

| = 1.5 


lin — LOGIC INPUT CURRENT (mA) 


0 
-60-40 -20 0 20 40 60 80 100 120 140 


Vo — OUTPUT VOLTAGE (VOLTS) 


Vin — LOGIC INPUT VOLTAGE (VOLTS) T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


90 
co ELIE LTT PE 
a a LIM 
SST = 1001 | TTT 
. aan mis ears 
50 Ths 7 Dans: SOURCE B 


Z=502 


PTT ANU SU 
PU r= 2 NTT 
RR 
TT ET 


10° 10° 107 108 
f — FREQUENCY (Hz) 


0 1 2 3 


t — TIME (us) 
A - DRAIN OF “OFF” SWITCH 


B - SOURCE OF “OFF” SWITCH 


IM yl/|V_l — “OFF” ISOLATION (dB) 


xXIUODI 
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DG125 


5-Channel SPST PMOS 
Switches with Drivers 
designed for... BENEFITS 


Siliconix 


@ Minimizes Standby Power Requirements 


= Communication Systems | DS eeant 
m@ Portable, Battery Operated Units ° 5 "ce 


Oo <1nA 


a Make-Before-Break Switching , @ Reduces External Component Requirements 
° ° e e O Internal Zener Diodes Protect All MOS 
i.e. Feedback Resistor Switching ee 


in Variable Gain Op-Amps 


DESCRIPTION 


The DG125 contains five MOS field-effect transistors designed to function as electronic switches. Level-shifting drivers 
enable a low-level input (0.4 to 5 V) to control the ON-OFF condition of each switch. In the ON state each switch conducts 
current equally well in either direction, and in the OFF state the switches will block voltages up to 20 V peak-to-peak. In 
the OFF state, total circuit power dissipation is << 0.5 mW. Positive logic ‘‘1” at the input turns the switch OFF. Switch 
action is make-before-break. : | 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM 


Loaic | SwiTGn | 


0 ON 
1 OFF 


SWITCH STATES ARE FOR LOGIC “1° INPUT 
(POSITIVE LOGIC) 


PIN CONFIGURATIONS 


Flat Package 


Dual-In-Line Package 


3 14 


7 


TOP VIEW 
TOP VIEW 


ORDER NUMBER: DG125AL ORDER NUMBERS: 
SEE PACKAGE 5 DG125AP OR DG125BP 
SEE PACKAGE 11 
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Storage Temperature -65 to 150°C 
Operating Temperature (A Suffix) —55 to 125°C 
(B Suffix) —20 to 85°C 


Power Dissipation” 
Flat Package” * 
14 Pin DIP*** 


* All leads soldered or welded to PC board. 
**Derate 10 mW/°C above 75°C. 
***Derate 11 mW/°C above 75°C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits. 


ELECTRICAL CHARACTERISTICS 


Off Isolation 


ae Ry = 10082, C. = 3 pF 


mA Vin = 0.5 V, One Channel ON 


od 

= | 

0 { | #A | Vin =4.1V, All Channels OFF 
fears se ead 


*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. BID +MABA 


\+ Positive Supply Current 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and nigh and low temperature tiitits 
to assure conformance with specifications. 
a TEST CONDITIONS, UNLESS NOTED 
CHARACTERISTIC B SUFFIX UNIT VSO oo ViE=45V 
Drai =~ 
2 hy Deateleg 200 200 250 | 225 300 a | Vp=0 eee 
ON Resistance Vin = 0.5 V 
31S 450 450 500 500 Vp =-10V 
: as | 450 _| | 600 _ | 600 D 
] ource 7 > = - ie 5 
VIN = 4.1 V 
5 ai Brat Ore 1 4000 10 300 A | Vp=-10V,Vg=10V 
D(off) Leakage Current - : dD VS 
Channel ON 
+ | = = = * V 
Logic input Current, 
7 -0. 0. = 3 & = =0.5V 
Logic Input Current, 
4 + 4 t t Vin =4.1V 
8 1iNH input Voltage High 41 +1 +10 £10 +10 £10 IN = 4.1 
t Turn-ON Time 0.3 0.5 
| 9} [ton a ee eae RS ae Re ee ee 
N 
Source OFF 
1 * * al — 
M pF f= 1 MHz 
| Drain OFF 
¥ * V — = 
13 
14 
Ss 


o 
< 
xe 

V 

a 
oO 
a 

@ 
o 
+ 
oO 

s 

— 

N 

* 


—_ 
o 


Negative Supply Current 


a 
Cc 
i 


— ~ 
~ 

0 TU 
! 


Logic Supply Current 
L Positive Supply Current 


< 
v 


Negative Supply Current 
Logic Supply Current 


-— 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vc may be + or — as per 
switching time test circuit. VQ is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


LOGIC “0” = SWON VL vee 
LOGIC O 01 
45V 
ee SWITCH SWITCH 
tee ane INPUT S D OUTPUT 
ty < 10 ns P Vg=+10VO OVO 
LOGIC 
INPUT 35 pF 
SWITCH y 
INPUT = S - 
ofo. = 
SWITCH 0 RL *rpsion) O -20¥ 
OUTPUT _L Vv 


(REPEAT TEST FOR 5 CHANNELS) 
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TYPICAL CHARACTERISTICS © 


'DS(on) — DRAIN SOURCE ON RESISTANCE (OHMS) 


t — TIME (ns) 


AMER RRRE 
VAL EE TTT 
TAN Ts 


IV iV — “OFF” ISOLATION (dB) 


'DS(on) VS Vp and 
een 


V+=10V 
V—=-20V 
= TEST 125°C 


Vp/Vs — DRAIN/SOURCE VOLTAGE (VOLTS) 


Switching Time vs Vp 
and Temperature 


1) 
" 
+ 
a 


ia 
ne ee 


0 as ae A 


-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


C — CAPACITANCE (pF) 


ID (off) OR Is(off) — LEAKAGE CURRENT (nA) 


Capacitance vs Vp 


CT TY fees Pt 


-4 -2 0 2 4 6 8 10 
Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS) 


ID(oft)/!S (off) 
vs Temperature 


T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


| — CURRENT (mA) 


0 
-60 -40 -20 0 20 40 60 80 100 120 140 


T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
‘and Frequency 
a Ll 
a a 
a a 
BSE UGCA 
EE OR 
ett 


Rp =1KQ 


f — FREQUENCY (Hz) 


SIGNAL 
SOURCE B 


“OFF” ISOLATION © 20 LOG a 


A - DRAIN OF “OFF” SWITCH 
B - SOURCE OF “OFF” SWITCH 


Typical delay, 


rise, fall, settling times, and 


switching transients in this circuit. | 


lf RGEN. Rt or Cy is increased, there will 
be proportional increases in rise and/or fall 


RC times. 


Vin — LOGIC INPUT VOLTAGE 


Vo — OUTPUT VOLTAGE (VOLTS) 


eeaee 
FE foe ee 


see 
TR 
aca calt 


t — TIME (us) 
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2-Channel Drivers with SPST) —_ 
and DPST FET Switches a 


designed for... BENEFITS 


= Switching High Frequencies ® Higher Signal Bandwidth Switching Capa- 


bilities 


= Switching in Satellite © OFF Isolation > 60 dB @ 1 MHz 
Applications e sh Radiation Resistance than PMOS 
rivers 
= Portable, Battery Operated ee en | 
7 Z @ Minimizes Standby Power Requirements 
Circuits O <1 mW Standby Power 
e e e e ° L Signal Di i han CMOS PMOS 
= Low Signal Distortion Switching ~;...... —t~S 
Circuits such as Audio Switching © Constant ON Resistance 


DESCRIPTION 


These switching circuits contain two channels in one package; each channel consists of a driver circuit controlling SPST or 
DPST junction FET switches. The driver interfaces with DTL, TTL or RTL logic signals for multiplexing, commutating, 
and D/A converter applications. Logic ‘‘1’’ at the input turns the FET switch ON, and logic “0” turns it OFF. Switches 
have make-before-break action. It is recommended that the DG185 and DG182 be used for new designs. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAMS 
Flat Package Dual-In-Line Package ps 


Vp (ENABLE) 


IN, 


Sy 


| 
TOP VIEW TOR VIEW 


ORDER NUMBER: ORDER NUMBERS: 
DG126AL DG126AP OR DG126BP 
SEE PACKAGE 5 SEE PACKAGE 11 


0 OFF 
1 ON 


Flat Package Dual-In-Line Package 


Vp (ENABLE) 


IN, 


1S; 


TOP VIEW 
TOP VIEW 


ORDER NUMBER: ORDER NUMBERS: 
DG134AL DG134AP OR DG134BP 
SEE PACKAGE 5 SEE PACKAGE 11 
*Common to Substrate and Base of Package 1 
SWITCH STATES ARE FOR LOGIC 71" INPUT Vp (ENABLE) DG134 
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ABSOLUTE MAXIMUM RATINGS : Current (Any Terminal) ...........-...... 30 mA 
Va | rn Sekt ee entire oe -. 36 y Storage Temperature......... a aeeees 65 to 150°C 
WON 94 no tscoee nweiie eke esas 36 \y.- Operating Temperature (A Suffix)...... -55 to 125°C 
Vp OF V5 10 VS-iasaeiioa dd waa de Oeauane 36 V _ (B Suffix)...... —20 to 85°C 
VD OVS... . cece ee ee eee eee eee +22 _- Power Dissipation” 

VION Be ace tare gos Gad Soo ss BV Plat: Package? vet Gouna coe AME ae Sheree 750 mW 
Vit tO 45. bn & tyre hdenig a eh ele ee ioe 25 V 14 Pin DIP*** ....... ee ee ee eee 825 mW 
MUN ON ee he ale waco hb 2 ot adie cee anh ee 30 V * All leads welded or soldered to PC board. 
VETOVIN, fi uw uae ed ead bd Meancreex 25 V **Derate 10 mW/°C above 75 C. 

VIN 10.2 niptueiekieste esd tan Marek ea aed t +6 V ***Derate 11 mW/°C above 75°C. | 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS all DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. . 


MAX LIMITS 
Sai DGIS = TEST CONDITIONS, UNLESS NOTED: 
Trane eae — ee ae V+=12V, V—=-18V, VR=0 
150 vo <8v Vin = 2.5 V" 


100 
150 


Drain-Source 


rDstonl GN Haein ea 0 |vo-ev 
| Source OFF | | 100 | ESA eeckd 
S(off) Leakage Current 2 a aR 
Dit a 


Channel ON 


+ 
ID(on) * !s(on) Leakage Current 


| 80 | 
Peel | 100 
oc! a 
eed = 
Drain OFF ae ae Ed 
Leakage Current Pee coal aes es 
a es ieee 
Rasa! eee 


ce) 


alrafolfojaljwlrwia 
fees TOA-=e% 


Input Current 
| ‘ - 0. : 
INL Input Voltage Low a 
Input Current, 120 


Input Voltage High 
Vi ion Turn-ON Time 1 


we a 
12| TureOFE Time P| a es 


Yv Source OFF catty a 4 
13 N Cs (off) Gapacitande 2.4 Typical Vg =0,Ip=0 
pF f = 1 MHz 


10 
—5 
- oJ Ving = 0.8 V* 
HA 
10 TINH 100 100 Vin = 2.5 V* 


| 85°C | 
a a 
| 100 | 150 
ee ile nell Vs =10V,Vp=-10V 
Vs=8V,Vp=-8V 7 
ae ee ipnioV veo Nee 
Me pea ee 
eo 


a 

nn 
Nn 
@ 
[a2] 
on 
= 
= 
fe) 
=H 
3 
a 
ra 
3 
© 
—- 
© 
wn 
ot 
i?) 
= 
9 
c 
= 


ct 
° 
> 
+ 


A : 
Drain OFF : 
M lk 
14 CD (off) Gapaciance 2.4 Typical 
Cc Channel ON : 
1 Cdion) + Cs(on) Capacitance 2.8 Typical** 


16| | Off Isolation Typ > 60 dB at 1 MHz** | RL =752 


19|U ip Reference Supply a 15 
P Current 
21 y = Negative Supply Current] | -28 | =| S| 28 | uA | Both Vix = 0%, All Channels OFF 
29 IR Reference Supply 95 25 
Current 
*ViN must be a step function with a minimum rise and fall rate of 1 V/us. LODC + NC 


**Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 
SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg may be + or — as per 


‘switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


12 V 
LOGIC “1” = SW. ON aes O v+ 
INPUT SWITCH 
S40 ton, +V OUTPUT 
ty < 10 ns hea a OV 
te< 10 ns off: S O 
LOGIC 
SWITCH eur 
INPUT 
(REPEAT TEST FOR S3 
SWITCH 
OUTPUT == ov WV AND IN9, So AND Sq) 
Vo = '10V A SUFFIX R 
S y L 
Vg = 8 V B SUFFIX ) 


SV oa 
Ss 
Ri + "ps(on) 
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t — TIME (us) "DS on) — DRAIN-SOURCE RESISTANCE (OHMS) 


Vin — INPUT THRESHOLD VOLTAGE (VOLTS) 


Vin/V_ — “OFF” ISOLATION (dB) 


TYPICAL CHARACTERISTICS 


'DS(on) VS 
Temperature 


cements 
| 


ER il 
TUE FELT 
nT al 


TN 
SLU TTT 


-50 -25 O 25 50 75 100 125 
T — TEMPERATURE (°C) 


Switching Time vs Vp 
and Temperature 


—55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Viny vs Temperature 


—75 ~25 25 75 125 
T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


a Se 
a a | 
5 LN CT 
70 a * | wa 
wo LLUTIN UTE ETT 
50 
40 
30 
20 F V+=+12V,V—=—18V 
VR =9,R,= 76 Q 
10 ‘s 
Vin = 220 mV RMS 
0 


10° 108 107 108 
f — FREQUENCY (Hz) 


C — CAPACITANCE (pF) 


1 — ON SUPPLY CURRENT (mA) 


Capacitance vs Vp 


CAPACITANCE IS | f= 1MHz 


MEASURED FROM 
TEST TERMINAL 
TO COMMON. 


Ig =0 


-10 -8 -6 ~4 -2 
Vp — DRAIN VOLTAGE (VOLTS) 


IS(off) vs Temperature 


25 45 65 85 105 125 


T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


—50 -25 0 
T — TEMPERATURE (°C) 


Equivalent “OFF” Circuit 


0 2 4 6 8 10 


25 50 75 100 125 


Typical delay, rise, fall, settling times, and 
switching transients 


in this circuit. 


lf RGeEN, RL or Cy, is increased, there will 
be proportional increases in rise and/or fall 


RC times. 


Vin — LOGIC INPUT VOLTAGE 


Vo — OUTPUT VOLTAGE (VOLTS) 


PET Tcen=ef TT 


zy, ad 
aes oes 
es a a 
Fe ects cE 


Ea 
(ee i Le 


VGEN =-5V 


0 1.0 2.0 3.0 4.0 
t — TIME (us) 
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DG129 DG133 


|2-Channel Drivers with SPST | 


iconix 


and DPST FET Switches ne 


® 
designed for... BENEFITS 
e e e e | @ Higher Signal Bandwidth Switching Capa- 
= Switching High Frequencies cae: : 
O OFF Isolation > 60 dB @ 1 MHz 
@ Better Radiation Resistance than PMOS 


= Switching in Satellite 


Applications Drivers 
—. % O Bipolar Drivers . 
mm Portable, Battery Operated @ Minimizes Standby Power Requirements 
: : O <1 mW Standby Power 
Circuits ® Less Signal Distortion than CMOS or PMOS 
= Low Signal Distortion Switching Suites 


© Constant ON Resistance 


Circuits such as Audio Switching 
DESCRIPTION 


These switching circuits contain two channels in one package; each channel consists of a driver circuit controlling SPST or 
DPST junction FET switches. The driver interfaces with DTL, TTL or RTL logic signals for multiplexing, commutating, 
and D/A converter applications. Logic ‘‘1’’ at the input turns the FET switch ON, and logic “0” turns it OFF. Switches 
have make-before-break action. It is recommended that the DG184 and DG181 be used for new designs. 


PIN CONFIGURATIONS - SCHEMATIC DIAGRAMS 
V+ 


Flat Package Dual-In-Line Package 
14 


Vp (ENABLE) 


IN, 


S4 
7 TOP VIEW 
TOP VIEW 
ORDER NUMBER: ORDER NUMBERS: 
DG129AL DG129AP OR DG129BP 
SEE PACKAGE 5 SEE PACKAGE 11 


OFF 


ON © 10 
Vp (ENABLE) 


Flat Package , Dual-In-Line Package 


Vp (ENABLE) 


IN, 


Sy 


TOP VIEW TOP VIEW 


ORDER NUMBER: ORDER NUMBERS: 
DG133AL DG133AP OR DG133BP 
SEE PACKAGE 5 SEE PACKAGE 11 
*Common to Substrate and Base of Package 


1 
SWITCH STATES ARE FOR LOGIC “1” INPUT Vp (ENABLE) 
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ABSOLUTE MAXIMUM RATINGS 


VETO 2 binia- coe wey ged hoki Be ee Oe 36 V 
NE TOOM 1): ive oe ee se ee te ae ed aed 36 V 
V BOE VSO Vea bine ak wae ees ae tee Pte 36 V 
VEMAONV Gis ei wah aie mun MASS Gaia wig a +22 V 
VINOW Occh ex edo ee Soe etek ae 25 V 
WE tO Veit F ic Roe Bea hea he we epee Batts 25 V 
MINFAO VP ote et bid ae ee Ne eee 30 V 
We tO: VIN sua oe ee oe he ete es ae ie A 25 V 
VIN IOV Qe eae ee ee eee ed gee G +6 V 


Current (Any Terminal) ...............004. 30 mA 

Storage Temperature ............... -65 to 150°C 

Operating Temperature (A Suffix)...... —55 to 125°C 
(B Suffix) ...... —20 to 85°C 

Power Dissipation” 

PlatPackage 2 <.cpcvicrd eee hse eaten a apie tet 750 mW 

TA PiR-DIR sax te Shunde de eee d@ aide ae S 825 mW 


* All leads welded or soldered to PC board. 
**Derate 10 mW/°C above 75°C. 
_ ***Derate 11 mW/°C above 75°C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 


| MAX LIMITS 
| . 
CHARACTERISTIC DG129A, DG133A DG129B, 0G133B UNIT a eis ee eee 
Ez Drain-Source pet et | tt oo | Vp = 10 Is 10 mA, 
| ON Resistance = ws x 
T Vin = 0.8 V* 
q 5 i = = — 
7 iaieanisi . Channel ON | | -100 | a eae ae Vp =Vs=-10V ' ane 
on on IN = 2. a 
D S 
Input Current 
9 I ' : if = x 
LA 
101 {1 RPEE EMITS NE: 120 150 100 100 Vin = 2.5 V* 
INH Input Voltage High ja 
11) [ton Turn-ON Time ee 7 ee ee ae 
BS See Switching Time Test Circuit 
ly Source OFF 
| 1 i ee = — 
A 
Drain OFF 
1 141Mic ical** = = = 
i D(off) Capacitance 2.4 Typical pF Vp =0, Is =0 f = 1 MHz 
Cc 
Channel ON . 
| 15 Cpd(on) + Cs(on) Gapacienes 2.8 Typical * * Vp =Vs=0 
Off Isolation Typ > 60 dB at 1 MHz** he RL = 752 


I+ Positive Supply Current 
|— Negative Supply Current 


Reference Supply 
R Current 
+ Positive Supply Current 
_ Negative Supply Current 


| Reference Supply 
R Current 


= =f a 
© o!i~ 


2 


eT Li 


NPN 


*Vin must be a step function with a minimum rise and fall rate of 1 V/s. 


Vin = 2.5V*, One Channel ON 


Both Vij) = O*, All Channels OF F 


= 
a 


LODC + NC 


**Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vc = constant with logic input waveform as shown. Note that Vc may be + or ~ as per 


switching time test circuit. VQ is the steady state output 
spikes at leading and trailing edge of output waveform. 


LOGIC '1" = SW. ON 
LOGIC 
INPUT 
t < 10 ns 
te << 10 ns 


SWITCH 
INPUT 


SWITCH 
OUTPUT 


with switch on. Feedthrough via gate capacitance may result in 


12V 
SWITCH V+ 
INPUT 
SWITCH 
tate OUTPUT 


(REPEAT TEST FOR S3 
AND IN», So AND Sy) 


Vg = ‘10 V A SUFFIX 
Vg = '8 V B SUFFIX 


Ri 


VAeVe SS 
re) 
SRL + rps(on) 
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DG129 DG133 


iconix 


TYPICAL CHARACTERISTICS 


'DS(on) ~— DRAIN SOURCE ON RESISTORS (OHMS) 


t — TIME (us) 


Vin — INPUT THRESHOLD VOLTAGE (VOLTS) 


Vin’ — “OFF” ISOLATION (dB) 


'DS(on) VS. 
Temperature 


= 
at 
hail 
fae 
res 
z 
— 
aes 
rae 
ina 
fess 
Ea 


PUTA 
LT NT 
LT NLT 


-—60 -25 0 25 50 75 100 125 
T — TEMPERATURE (°C) 


Switching Time vs Vp 
and Temperature 


ET Per) 
4 


—-55 -35 -15 5 25 45 65 85 105 125° 


T — TEMPERATURE (°C) 


Vin vs Temperature ~ 


Ltrom 


—75 —25 125 
T- Seeaae - 


“OFF” Isolation vs Ry 
and Frequency 


LT PE | 
SSEUTAIE TEE | UT 
EP NAMT ET TU 
PUTIN TT 
LU NSU CT 
TT EIN 
PTE PTT SUT 


V+ = +12 V, V— = —18V 
Vp =0,R_ = 752 
Vin = 220 mV RMS 


10° 106 107 108 
f — FREQUENCY (Hz) 


C — CAPACITANCE (pF) 


0 
—10 -8 -6 -4-2 0 


Capacitance vs Vp 


= CAPACITANCE IS fe f= 1MHz 


MEASURED FROM Ig = 0 
TEST TERMINAL + 
TO COMMON. 


sth 
= oo) 
+— ©D (on) 


et ome al el 
ao Pane 


2 4 6 8 10 
Vp — DRAIN VOLTAGE (VOLTS) . 


Is(off) vs Temperature 


1 ~ ON SUPPLY CURRENT (mA) 


Supply Current 
vs Temperature 


25 50 75 100 125 


—50 -25 0 
T — TEMPERATURE (°C) 


Equivalent “OFF” Circuit 


1-18 


Typical delay, 
switching transients 


rise, fall, settling times, and 
in this circuit. 


lf RGEN. Ri or Cy is increased, there will 
be proportional increases in rise and/or fall 


Vin — LOGIC INPUT VOLTAGE 


Vo — OUTPUT VOLTAGE (VOLTS) 


ie a le 


aay or 
Tape weewe | ee 
Ba Be reeds a 


CHEER 
Toe al eRe UY cle sles 


fe ee ee 
ERERREAT SRE 
tA Re atee 
2 (Ree 
Reka ee ae 
P| ft | veen=o] | ff 


ess ee eee eee ad 
cee Se ae 
Beha ee 
i ES coon. le 
a ae a 


SERRA Rane 
Rel Res eaee 
FO ses ee 
: 1.0 2.0 3.0 

t— TIME (us) 
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Drivers with Normally Open& Ss (9 

e Siliconi i) 

Normally Closed FET Switches ~ © 

designed for... BENEFITS @ 

aa Switching High Frequencies e eh Signal Bandwidth Switching Capa- ix 
= Switching in Satellite © OFF Isolation > 60 dB @ 1 MHz 

Applications e cla Radiation Resistance than PMOS 


O Rinclar Nrivers 


a, 


mm =a 2 8 — is oo . a. a 
ruriupie, oarfery vperaca ie . 
@ Minimizes Standby Power Requirements 


Circuits O <1 mW Standby Power 


. e ® ® ® L Si | Di i han CMOS PMOS 
g Low Signal Distortion Switching ‘,..... or 


Circuits such as Audio Switching © Constant ON Resistance 
DESCRIPTION 


The DG139 contains four junction-type field-effect transistors designed to function as electronic switches. Level-shifting 
drivers enable low-level inputs (2 to 3 V) to control the ON-OFF state of the switches. The driver inputs are connected 
differentially so that with input INg connected to a 2.5 voltage reference, a positive logic ‘’O’’ at input IN4q will turn 
switches 1 and 3 OFF and switches 2 and 4 ON. A positive logic “1’’ at INq7 will turn switches 1 and 3 ON and switches 
2 and 4 OFF. The normally-grounded Vp terminal may be used as an “‘Inhibit’’ terminal, in which case all switches may be 
held OFF with a positive voltage applied to VR. In the ON state, each switch conducts equally well in either direction, 
has a series resistance of < 30 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages 
up to 20 V peak-to-peak. Switches have make-before-break action. The DG144 is similar to the DG139, except that it 
contains two FET switches instead of four. It is recommended that the DG190 and DG187 be used for new designs. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAMS 


Flat Package Dual-In-Line Package 


- sourdIMs Bojpuy 


a VIEW TORE 
ORDER NUMBER: ORDER NUMBERS: 
DG139AL DG139AP OR DG139BP 


SEE PACKAGE 5 SEE PACKAGE 11 
Flat Package Dual-tn-Line Package 


7 8 TOP VIEW 
TOP VIEW 
ORDER NUMBER: ORDER NUMBERS: (A 
DG144AL DG144AP OR DG144BP oy 


SEE PACKAGE 5 
*Common to Substrate and Base of Package 
SWITCH STATES ARE FOR 
VIN1 = LOGIC “1” INPUT AND Vina = 2.5 V BIAS 
(POSITIVE LOGIC) 


SEE PACKAGE 11 


xXIUODI 
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DG139 DG144 


iCcOoOnix 


ABSOLUTE MAXIMUM RATINGS 


V+toV—,VporVs ....-+--+- sore was ti tee 36 V 
VEO VS1G Vi a so nee ee ete ae es 36 V 
VDAC V Sweat 234.6 2o8 br Ole Ge hte eee +22 V 
VETOV Rao ee eed Rot eee eeN oh ane Spee th ae and tes 25 V 
VETO VIN OF MIND: 24 Oc eoe ES oe eo ew te ae eR 25 V 
VT sons bat ee eee hein Gr eae Be 25V 
VIN G16 VINDS o4 ote SRG ee Bea oes +6 V 
VIN OF VINO 10 VRoo bern se PEA ee tess +6 V 
VINGORVIND 10 Ved fh ecc es oe eet a 30 V 
Current (Any Terminal) ...............0.. 30 mA 


Storage Temperature ............... ~65 to 150°C 

Operating Temperature (A Suffix)...... 55 to 125°C 
(B Suffix). ..... —20 to 85°C 

Power Dissipation” 

Flat-Package 2icu cen vod ee newa Rad ee 750 mW 

14: Pin DIP *** 24 6:03% 6 aera oes aad 825 mW 


* All leads welded or soldered to PC board. 
**Derate 10 mW/°C above 75 C. 


***Derate 11 mW/°C above 75°C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 


ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 
‘parameters and high and low temperature limits to assure conformance with specifications. 


ase eect TEST CONDITIONS, UNLESS NOTED 
CHARACTERISTIC coated LE Sel ihiss UNIT V+=12V V—=-18V, VR =0 Ving = 2.5 V* 
5] | foster Seo ee = = y Vina = 3 V* (SW7,3 ON), 
D*= V =2V* (SW ON) 
I fo) 
ie eee Channel ON es se Vp = Vs = -10V Vint = 3 V* (SWy,3 ON) 
input 1 Current, - 4 
Input 2 Current 
| , = * ri = 2, * 
MA 
Input 71 Current 
| : x x 
Input 2 Current 
| : ‘ = * SEDs x 
13 t Turn-ON Time 
Cc Source OFF ee 
Sloff) Capacitance 


Channel On 


Seats + CsS(on) Capacitance 


foffisolation = Isolation 


p [off Turn-OFF Time 
16 : 


Vp= Svo-vs=0 | 


Drain OFF ** ae 


| Typ 60dBat1MHz** > 60 dB at 1 MHz** 


Rp, =762 


E | =e es cr 


fI- Negative Supply Current | Supply fI-Negative Supply Current | | 


I- Hi Negative Supply Current | Supply Current} | 


*VIN must be a step function with a minimum rise and fall rate of 1 V/us. 


**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vo> 


ee ee 


ols 
U Reference Supply 
P Current 
tft Positive Supply Current | 
itt Positive Supply Current 
Y 
Reference ae oS 
Current 


Vin1 = 2 V* or Viny = 3 V*, One Channel ON 


Vind = VIn2 = 0.8 V*, All Channels OFF 


LODF + NC 


constant with logic input waveform as shown. Note that Vc may be + or — as per 


switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


LOGIC '1" = SW. ON 


SWITCH 
INPUT 


SWITCH 
OUTPUT 


2.5V 12V 
SWITCH O V+ 
INPUT 


SWITCH 
ton +Vg OUTPUT 
tote, —Vs 

Vg = +10 V A SUFFIX 
Vg = +8 V B SUFFIX 


LOGIC 
INPUT 


(REPEAT FOR S3 AND Sy) 


V = 
. OVR : ~  (pG139) 


TYPICAL CHARACTERISTICS 


FDS(on) VS 
Temperature 


= 
oe 
o 


_ 
o 


CTT TTT 
CLE CTT 
LTE TUT 
PLU ATT 
CTT TAT 
CLUE TNT 
CL UN TAT 


—_ 


-50 -25 0 25 S0 75 100 125 
T — TEMPERATURE (°C) 


"pS(or ) — DRAIN SOURCE ON RESISTANCE (OHMS) 


Switching Time vs Vp 
and Temperature 


t— TIME (us) 


cae a Fa 
ee a Ce ae ee le 


-55 -35-15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


VIN(th) vs Temperature 


Vin 1— INPUT 1 THRESHOLD VOLTAGE (VOLTS) 


—50 -25 0 
T — TEMPERATURE (°C) 


25 50 75 100 125 


“OFF” Isolation vs Ry 
and Frequency 


Vin/VL — “OFF” ISOLATION (dB) 


V+=+12 V, V—=—18V 
VR = 0, Ri =752 
Vin = 220 mV RMS 


106 107 
f — FREQUENCY (Hz) 


Capacitance vs Vp 


CAPACITANCE !S f= 1MHz 


ee 


C — CAPACITANCE (pF) 


-6 -4 -2 0 2 4 6 8 10 
Vp — DRAIN VOLTAGE (VOLTS) 


—10 -8 


IS(off) VS Temperature 
1000 


100 


10 


Ig(off) ~ SOURCE OF F CURRENT (nA) 
Vin — LOGIC INPUT VOLTAGE 
(VOLTS) 


T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


ae 


SRGRRERER 
MEE 


}— ON SUPPLY CURRENT (mA) 


25 50 75 100 125 
T — TEMPERATURE (°C) 


Vo — OUTPUT VOLTAGE (VOLTS) 


Equivalent “OFF” Circuit 


0.1 pF 
lr 
S 3.2 pF 3.5 pF D 
me 
Vin 3.8 pF Vi 


Typical delay, rise, fall, settling times, and 
switching transients 


in this circuit. 


lf RGEn, Rei or Cy is increased, there will 
be proportional increases in rise and/or fall 
RC times. 


lee ae Mies le | al 
bof 2 gene 


en a 
1.0 2.0 
t — TIME (us) 
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DG140 DG141 


iconim 


2-Channel Drivers with SPST c:s 
and DPST FET Switches =~ 


designed for .. ° | _ BENEFITS ~ 


‘ ° e ° | ° @ Higher Signal Bandwidth Switching Capa- 
= Switching High Frequencies | ee | 

@.,.° eo... e e '  O OFF Isolation > 60 dB @ 1 MHz 
= Switching oe Satellite : ® Better Radiation Resistance than PMOS 
Applications Drivers | 


© Bipolar Drivers 


= Portable, Battery Operated 


@ Minimizes Standby Power Requirements 


Circuits | © <1 mW Standby Power 
. ‘ ‘ ri " @ Less Signal Distortion than CMOS or PMOS 
m= Low Signal Distortion Switching Switches | 
Circuits such as Audio Switching © a aera aue 
DESCRIPTION 


The DG140 contains four junction-type field-effect transistors (JFETs) designed to function as two double-pole single- 
throw electronic switches. Level-shifting drivers enable low-level inputs (0.8 to 2.5 V) to control the ON-OFF state of each 
switch. With a positive logic “0” at the driver input the switches will be OFF. With a positive logic ‘1”’ at the input the 
switches will be ON. In the ON state each switch will conduct current in either direction, and in the OFF state each switch 
will block voltages up to 20 V peak-to-peak. ON series resistance is < 10 ohms, and ON shunt leakage is < 2 nA. With both 
drivers in the ‘switch OFF” state total power consumption is < 750 uwW. Switches have make-before-break action. The 
DG141 is similar to the DG140 except that it contains two SPST switch functions. It is recommended that the DG183 and 
DG180 be used for new designs. 


PIN CONFIGURATIONS 


Flat Package 


SCHEMATIC DIAGRAMS 


7 
TOP VIEW 
| LOGIC | | SWITCH | 
ORDER NUMBER: 
DG140AL 


SEE PACKAGE 5 


Flat Package Dual-In-Line Package 


7 
TOP VIEW Te EY 


ORDER NUMBER: ORDER NUMBERS: 
DG141AL DG141AP OR DG141BP 

SEE PACKAGE 5 SEE PACKAGE 11. 

*Common to Substrate and Base of Package 

SWITCH STATES ARE LOGIC “1” 


INPUT 


610 
Vp (ENABLE) DG141 
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ABSOLUTE MAXIMUM RATINGS Storage Temperature ............... -65 to 150°C ~4 
RD AN sm w= Fone Pony tomas oat Bis Hohe, Min al ale bane g 36 V Operating Temperature (A Suffix)....... —55 to 125°C Q 
VAG V0 OF VS ex Ga ole Be eee ee 36 V (B Suffix). ...... -20to85C | & 
VOF VS16 V= 3 ate ee hbee nea eto 32 V Power Dissipation” =] 
VD to Vs Be secs a Geared RO ee a hag +29 V Flat Package ** aia Yala al we, % Fee Spa es He 750 mW o 
VETO Ba. 68 ata aeht s Cheeaaleie 2 aceoete i ed 25 V 14 Pin DIP 6... wee eee eee eee 825 mW ®) 
NTO oe ar ag ee eae a cate en ne cats, rN in 25 V “All leads welded or soldered to PC board. _ 
NU UINGUO IES ccs cla ss ce etece KS cm oer aren sna 30 V **Derate 10 mW/°C above 75°C. i 
WEIO VIN’ sic das o8alSn savvy avenlewes nas 25 V ***Derate 11 mW/°C above 75°C. = 
WANE OME oc oe Arena hee eels. Ghar eR Reena eked +6 V “Absolute Maximum Ratings are stress limits only. Exceed- 
Current (Any Terminal).................0. 30 mA ing these limits may cause device damage. Electrical Charac- 
ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
tn aseuira canfarmancs with gnecifiratians, 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC DG140A, DG141A 0G140B, DG141B UNIT V+=12V, V—=-18V, VR =0 


DS(on) ON Resistance 


= 


Vp =10V Is = -10 mA, 
Vp=8V Vin = 2.5 V* 
Vs =10V,Vp=-10V 
Vs=8V,Vp=-8V 

Vp =10V,Vs=-10V 

Vp =8V,Vs=-8V 

Vp =Vs=-10V 

Vp=Vs=-8V 


— 
on 
— 
o 
N 
oi 


a 
(oe) 
S 2 
(=) 
° 
(jo) 
= 3 tn 
> > ~ 
a 
Zz Zz 
Ml {l 
i 2 
oO foe) 
< < 
* * 


Source OFF 
Leakage Current 
VIN = 0.8 V* 


Drain OFF 


ID(off) Leakage Current 


Channel ON 
Leakage Current 


CONT OD! ot BE & Ih 
ro4a-2%" 


IDion) + 's(on) Vin = 2.5 V* 


< 
= SOUIIMS Bojpnuy 


fi 
3) 


4 Input Current, 2 
INL Input Voltage Low 
Input Current 
| , 
10 INH Input Voltage High ais Zz 
11 ton Turn-ON Time 


S See Switching Time Test Circuit 


z 


12] Ito Turn-OFF Time 
D 
Source OFF 
13/¥ |Cs(off) Capacitance Ys 7 en lpe? 
Drain OFF 


f = 1 MHz 


se) 
nF 
< 
O 
it 
_ 
n 
I 
° 


i. HE 
141m |CD(off) Capacitance oe 
1 
Channel ON 3 
15] CD(on) + Cs(on) Capacitance La erate 


16 Off Isolation Typ > 50 dB at 1 MHz** 
17 I+ Positive Supply Current eis Es 


E 
at 
TT 
(es) 

E 
no) 


R i = 100 2, Cy = 3 pF 


mA Vin = 2.5 V*, One Channel ON 


NO 
© x 
—+ * 
< 
xe) 


Ss 
49| U IR Reference Supply ae 14 face 
P Current 
P 
20 L 
21) YiI-— Negative Supply Current | | 25 | Both Vin = 0*, All Channels OFF 


a el 
ae oa 

ie Panne By ovat | | asp | iY 
(ere nan! 


Reference Supply 
~-25 
z 


*VIN must be a step function with a minimum rise and fall rate of 1 V/us. 


**Typical values are for DESIGN AID only, not guaranteed and not subject to production testing. LODC + NIP 


SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vc = constant with logic input waveform as shown. Note that Vg may be + or ~ as per 
switching time test circuit. VQ is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


12V 
. SWITCH V+ 
qt a INPUT 
LOGIC “1” = SW. ON SWITCH | 
LoGic OUTPUT | 
INPUT tite 
t, < 10 ns toft. —Vs Vo 
te < 10 ns 7 
LOGIC 0) 
SWITCH ae = 
INPUT —o 
(REPEAT TEST FOR $3 (DG140); el 
Cite L ox _1gy AND IN, Sp AND Sg (DG140)] @] 
OUTPUT = 5 
Vg = 110 V A SUFFIX Re ome 
='8VBSUFFIX Yo°Vs p47 D4 
Vg = '8V BSU Ri * 'psion) 
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DG140 DGI41 


iconix 


TYPICAL CHARACTERISTICS 


'DS(on) VS - . | 
Temperature Capacitance vs VD Typical delay, rise, fall, settling times, and 


switching transients in this circuit. 
CAPACITANCE IS 
MEASURED FROM 
TEST TERMINAL 
TO COMMON. 
1 


mi ie 
. ee 
tee 
ese ee 
a Oa 
Pe eo a ee 

pa Ca Oe 


it) 
—50 —25 25 50 75 100 125 -10 -8 -6 -4 -2 0 2 4 6 8 10 
T — TEMPERATURE (°C) Vp — DRAIN VOLTAGE (V) 


"DS(on) ~ DRAIN-SOURCE ON RESISTANCE (OHMS) 
C — CAPACITANCE (pF) 


lf RGEN. Re or Cy is increased, there will 
be proportional increases in rise and/or fall 
RC times. 


Switching Time vs Vp 
and Temperature IS(off) vs Temperature 


ge Vin-LocicineuT} =| || 


t — TIME (us) 
Ig(off) — SOURCE OFF CURRENT (nA) 


Vin ~ LOGIC INPUT VOLTAGE 


-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


Supply Current vs 
VIN(th) vs Temperature Temperature 


Vin — INPUT THRESHOLD VOLTAGE (VOLTS) 
| — ON SUPPLY CURRENT (mA) 


25 25 50 75 100 125 


T — TEMPERATURE (°C) — TEMPERATURE (°C) 


Vo — OUTPUT VOLTAGE (VOLTS) 


“OFF” Isolation vs Ry 
and Frequency 


A 

PUT UT UR TTT 
GRE teal 

fy Tar Hi 

a a aici 


Yar TTI} sou 


Z=502 3p al 
COTTE = 


“OFF” ISOLATION © 20 LOG vi 


A - DRAIN OF “OFF” SWITCH 
B - SOURCE OF “OFF” SWITCH 


Lina i 


OFF ISOLATION (dB) 


t ~ TIME (us) 
0.1 1 10 


. f— FREQUENCY (MHz) 
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® 8 | &@ 
Drivers with Normally Open & ss (© 
Normally Closed Switches a ( 
designed for... BENEFITS @ 
AA 
rs Switching High Frequencies e ae Signal Bandwidth Switching Capa-| © 
# Switching in Satellite © OFF Isolation > 60 dB @ 1 MHz 
Applications e oie Radiation Resistance than PMOS 
me a. Eisner Diriesane 
a Portable, Battery Operated ® Minimizes Standby Power Requirements 
Circuits Oo <1 mW Standby Power 
e e e e e @ Less Signal Distortion than or 
m Low Signal Distortion Switching a ee 
Circuits such as Audio Switching © Constant ON Resistance 
DESCRIPTION 


The DG142 contains four junction-type field-effect transistors designed to function as electronic switches. Level-shifting 
drivers enable low-level inputs (2 to 3 V) to control the ON-OFF state of the switches. The driver inputs are connected 
differentially so that with input IN2 connected to a 2.5 voltage reference, a positive logic ‘‘0’’ at input IN4 will turn switches 
1 and 3 OFF and switches 2 and 4 ON. A positive logic ‘1’ at INq will turn switches 1 and 3 ON and switches 2 and 4 OFF. 
The normally-grounded VR terminal may be used as an “Inhibit” terminal, in which case all switches may be held OFF with 
a positive voltage applied to Vr. In the ON state, each switch conducts equally well in either direction, has a series resistance 
of < 80 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages up to 20 V peak-to-peak. 
Switches have make-before-break action. The DG143 is similar to the DG142, except that it contains two FET switches 
instead of four. It is recommended that the DG191 and DG188 be used for new designs. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAMS 


Flat Package Dual-In-Line Package an 


- SoudIMS Bojpuy 


7 8 
TOP VIEW TOR MEY 


ORDER NUMBER: ORDER NUMBERS: 
DG142AL DG142AP OR DG142BP 
SEE PACKAGE 5 SEE PACKAGE 11 


Flat Package Dual-In-Line Package 


h 
| 
TOP VIEW | 


1 
7 8 
TOP VIEW 
LOGIC 
ORDER NUMBER: [Loaic | sw | sw2 | ORDER NUMBERS: 


DG143AL DG143AP OR DG143BP 
SEE PACKAGE 5 { ON | OFF SEE PACKAGE 11 
*Common to Substrate and Base of Package 
SWITCH STATES ARE FOR 
ViN1 = LOGIC “1” INPUT AND Vip = 2.5 V BIAS 


(POSITIVE LOGIC) 


xIUOo! 


DG142 DG143 


iconix 


- ABSOLUTE MAXIMUM RATINGS | | Storage Temperature ..... Panes ..... 65 to 150°C 
VEIOV= VOONVGins ae tawoted re - _ “36 V Operating Temperature (A Suffix) . Deas . 755 to 125° C 
VporVstoV—-...... Shuaaias ere see 36 V — (B Suffix)... 6... —20 to 85°C 
Vp toVs..... eee ee eeeeeeseaes £22 Power Dissipation” pe” Mo ne. 
WASOV Bs cessive he Btn eg ies hore 5V Flat Package** ...-:..... ee 750 mW 
Vito VINIOOR VINO. earie tae od Sen G As 25 V T4Pi DIRT 6 dea ee ben 8 Bh inert eee od 825 mW 
ViRMO NS ote ee ook wt ee Rae ee ee 25 V “All leads welded or soldered to PC board. 
ViINIHOVINGescknte baka foc edohess +6 V **Derate 10 mW/°C above 75°C. _ 
VINTOVVIN2TOVR .... cc eee ee eee +6 V ***Derate 11 mW/ °C above 75°C. 

Vind or ViNQ to Ne ser! ev mech ngeat: Dae inne ak ahah ancl 30 V “Absolute Maximum Ratings are stress limits only. Exceed 

Current (Any Terminal) ...............00. 30 mA ing these limits may cause device damage. Electrical Charac- 


teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 


parameters and high and low temperature limits to assure conformance with spec iicauens 


MAX LIMITS 

CHARACTERISTIC x SUFFIX -_SSUFFIX SUFFIX aaa TEST CONDITIONS, UNLESS NOTED: 

. V+= 12 V, V- = -18V, VR = 0, Vina = 2.5V* 
| 


f= 1 MHz 


D 

Y 

N 

é Drain OFF ae 
8 ts CD(off) Capacitance 2.4 Typ 

Cc 


Channel ON 
7 Cpd(on) + Csi(on) 


Ile = -10 mA, 
al se vin: = 3 V* (SW1/3 ON), 
Ss z =F ; 
SIT earn Source OFF ee st Vvos sO’. 
Oo = 
tcl, Drain OF F a =10V, Vg = 10 | ying = 3.V* (SWo'g OFF) 
il ee Channel ON es a Vp=Vg=-10¥ Vint = 3.V* (SWy,3 ON), 
Input 1 Current 
: Vv =2v* 
Input 2 Current 
' V V*, V = . 
ue HN2L Input 2 Voltage Low Peper ras os ee 
. Input 1 Current 
i ' 150 10 Vv =3V* 
fa Input 2 Current 
H ; 150 10 Vv =3V*,V =2.5V* 
E 
af ptt See Switching Time Test Circuit 
14[ [ton Turn-OFF Time + 8 -—_} 42 + _ 
ey Source OFF is ape 
Cs(off) Capacitance aa lye eee 


Vp =Vs=0 


RL =752 


Capacitance 


18 Off Isolation 


: ee ae 
21|U Reference Supply 22 

P Current 

ie x Lt 


| 
< 
ue} 
V 
a 
o 
Qa 
ive] 
fot) 
as 
_ 
| 
x 
N 
* 
* 


mA | Vin, =2V* or Vin = 3 V*, One Channel ON 


Negative Supply Current 


Reference Supply 
24 
Current 


*Vin must be a step function with a minimum rise and fall rate of 1 V/us. 
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vc = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. VQ is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


! 
N 
E 


iA Ving = Ving = 0.8 V*, All Channels OFF 


| 
N 
ou 


LODF + NC 


25V 12V 
LOGIC “1” = SW. ON ST Ree 1 al 
aoe SWITCH 
INPUT ton, tVs aniee 
tp < 10 ns totf. —Vs OVo 
te < 10 ns A: 
Vg = +10 V A SUFFIX 
Vg = +8 V B SUFFIX 
SWITCH CL 
INPUT LOGIC 35 pF 
INPUT oT 
SWITCH he 
OUTPUT ay Ay (REPEAT FOR S3 AND Sq) 
Vo=Vs - | ~ Ov- 3 : 
RL *+'psi(on) = OVR DG142 
yo ov. wv! 


©1980 Siliconix incorporated 


1-26 


TYPICAL CHARACTERISTICS 


Vin 1— INPUT 1 THRESHOLD VOLTAGE (VOLTS) t— TIME (us) "DS fon) ~ DRAIN-SOURCE RESISTANCE (OHMS) 


Vin/V_ — “OFF” ISOLATION (dB) 


"DS(on) YS 
Temperature 


-~60 -25 O 25 50 75 100 125 
T — TEMPERATURE (°C) 


Switching Time vs Vp 
and Temperature 


0 
‘_55-35-15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


VIN (th) vs Temperature 


-50 -25 0 


T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


a a 
SSCA ETT TTT 
PSNI TTT PUT 
PUTIN ET 
TIE SUT TUT) 
PT TINT 
ef 

| 


V+=+12V, V—-=-18V 
Vr = 0, Ri =752 
Vin = 220 mV RMS 


f — FREQUENCY (Hz) 


C — CAPACITANCE (pF) 


| — ON SUPPLY CURRENT (mA) 


Istoff) — SOURCE OFF CURRENT (nA) 


Capacitance vs Vp 


CAPACITANCE IS 
MEASURED FROM fied 
TEST TERMINAL 

TO COMMON. 


oO St Sie 
-10 -8 -6 -4-2 0 2 4 6 8 10 
Vp — DRAIN VOLTAGE (VOLTS) 


IS(off) VS Temperature 


GSS ee en ee ee ee es renee 


100 


Supply Current vs 


Temperature 
ss (Ss SE a(R PF 
oe 2 — 
dle eee) ae e 
ee) eel OE | a 
aca ae A a de pe 
waft ft Tom! ff | 
ee cease one ee 
Fr (ome Ge ica ned 
Pd 
e =a 
a a aS ag: a ie 


yr | oe ee ee Cee (a (A 
Eas ee a es ee 


—-50 -25 O 25 50 75 100 125 
T — TEMPERATURE (°C) 


Equivalent “OFF” Circuit 


Typical delay, rise, fall, settling times, and 
switching transients in this circuit. 


lf RGenN. Re or Cy is increased, there will 
be proportional increases in rise and/or fall 
RC times. 
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Vo — OUTPUT VOLTAGE (VOLTS) 
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eee | 
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ears eens 
bead ta 
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DG145 DG146 


ss 


Siliconix 


Drivers with Normally Open & | 
Normally Closed FET Switches 


designed for... BENEFITS 


@ Higher Signal Bandwidth Switching Capa- 


@ Switching High Frequencies _ bilities | 
on pe ° | @. ° © OFF Isolation > 60 dB @ 1 MHz 
a Switching in Satellite | @ Better Radiation Resistance than PMOS 
Applications _ Drivers 


© Bipolar Drivers 


i Portable, Battery Operated @ Minimizes Standby Power Requirements 
Circuits O <1 mW Standby Power 
@ Less Signal Distortion than CMOS or PMOS 
# Low Signal Distortion Switching Switches | 


© Constant ON Resistance 


Circuits such as Audio Switching 


DESCRIPTION 


The DG145 contains four junction-type field-effect transistors designed to function as electronic switches. Level-shifting 
drivers enable low-level inputs (2 to 3 V) to control the ON-OFF state of the switches. The driver inputs are connected 
differentially so that with input IN2 connected to a 2.5 voltage reference, a positive logic “‘0”’ at input INq will turn switches 
1 and 3 OFF and switches 2 and 4 ON. A positive logic ‘’1’’ at INq will turn switches 1 and 3 ON and switches 2 and 4 OFF. 
The normally-grounded Vp terminal may be used as.an “‘Inhibit’’ terminal, in which case all switches may be held OFF with 
| a positive voltage applied to Vp. In the ON state, each switch conducts equally well in either direction, has a series resistance 
of < 10 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages up to 20 V peak-to-peak. 
Switches have make-before-break action. The DG146 is similar to the DG145 except that it contains two FET switches 
instead of four. It is recommended that the DG189 and DG186 be used for new designs. 


PIN CONFIGURATIONS 


Flat Package 


SCHEMATIC DIAGRAM 


J Vp (INHIBIT) | 


TOP VIEW 
ORDER NUMBER: 
DG145AL 
SEE PACKAGE 5 
Flat Package Dual-In-Line Package 


1 14 


TOP VIEW 


7 
TOP VIEW 


ORDER NUMBER: 
DG 146AL 
SEE PACKAGE 5 
*Common to Substrate and Base of Package 
SWITCH STATES ARE FOR 
ViIn1 = LOGIC “1” INPUT AND Vi ja = 2.5 V BIAS 
(POSITIVE LOGIC) 


ORDER NUMBERS: 
| DG146AP OR DG146BP 
SEE PACKAGE 11 
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ABSOLUTE MAXIMUM RATINGS Current (Any Terminal)...............000- 


0 

Storage Temperature ............... 65 to 150°C | q@ 
MELO: Viera DF OE Seer gicnen as se Deed aed £54 36 V Operating Temperature (A Suffix). ...... —55 to 125°C rs 
ViBKOP VG tO See ek hs eh ie. eS Be 32 V (B Suffix)....... —20 to 85°C Ul 
VPP lOrV SS. cone we nae eee ae eee ee ae +22 V Power Dissipation” 
VE LON Ra ccs hair he Re So ea ees ai eae et 25 V Flat Package** .............-0.. 00000 70mw| OY 
MTOM Ol MAINO ace e arn pctiatn wie gin & it ta kes 25 V VAPIG DIP irk aan ace iate weap ban- ood, we Bixee tes 825 mW Q 
VA1O VS sb oh o5 be ele Soo bike & elhacka 25 V * All leads welded or soldered to PC board. rs 
VING TO VINO bn i ee oe ee le ee oo eee ed +6 V **Derate 10 mW/°C above 75°C. oO 
VINTOrVIN2toVR...............0000. +6 V ***Derate 11 mW/°C above 75°C. 
VINGOR MING IOV oat bg ea kee ae ek 30 V “Absolute Maximum Ratings are stress limits only. Exceed- 


ing these limits may cause device damage. Electrical Charac- 

teristics define the functional operating limits.” 
ELECTRICAL CHARACTERISTICS Ali DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 
parameters and high and low temperature inmits co assure conformance witn speciiications. 


MAX LIMITS 
ea ee TEST CONDITIONS, UNLESS NOTED: 
; V+ = 12 V, V— = —18 V, VR = 0, Vina = 2.5 V* 


CHARACTERISTIC 


Input 2 Current, 


jo} 


Drain-Source acm eee 
ON Resistance INT © 1.3 ‘ 
Ss 
fo) 
aly Leakage Current eaeee eae 300 ~ BV, seer et VIN1 = 2 V* (SW1 3 OFF), 
T =3Vv" 
u ipichet Sa, a | | Voc Vs" aw Vint =3.V* (SWy 3 ON), 
on on ‘ , 
8 Leakage Current —_+— Vp= Vs =-8V Vint =2Vv (SW2 4 ON) 
Input 1 Current 
t 4 ; 7 * 
9 INTL Input 1 Voltage Low VIN ge 


Input 2 Voltage Low Ving 2-45 Mint = 20.0 


10 


jo) 


Vint = 3V" 


Input 2 Current, 


Input 2 Voltage High i 


Vin2-3V*, Vind ~2.5V" 


Input 1 Current 
11 ‘ 
NINTH Input 1 Voltage High neo fare 


af 

= 

5 ros 
= 


be} zr 
n > 


- SO9UIIMS Bojpuy 


: on LLL Eee MS See Switching Time Test Circuit 
a 
ifn eset foe] Doi [ | Proce Yim 
Ta 


18| |Off Isolation Typ > 50 dB at f= 1 MHz** | | RL = 100 9, Cy = 3 pF 
19 I+ Positive Supply Current Neo. 


20 i= Negative Supply Current Supply Current 


mA Vint = 2V* or Ving = 3 V*, One Channel ON 


g (i __—________ Naative Supply Current | 
U Reference Supply 
1 ~2.4 
P : 
P 
22 L Positive Supply Current seas 
231Y HH Negative Supply Current Supply Hi Negative Supply Current} ~25 


uA VIN1 = VIN2 = 0.8 V"*, All Channels OF F 


NO . : 
oa 


Reference Supply 
24 
Current 


*ViIN must be a step function with a minimum rise and fall rate of 1 V/us. 
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vc = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


LODF + NIP 


2.5V 12V 
LOGIC “1” = SW. ON SWITCH O O v+ 
INPUT 


LOGIC 3V 
INPUT 

tr < 10 ns 2.5V 
t <10 ns 0 


SWITCH 
ton +Vg OUTPUT 
tott. -Vs 
Vs = +10 V A SUFFIX 
Vg = +8 V B SUFFIX 


SWITCH yy 
INPUT s 


LOGIC 
INPUT 


SWITCH 0.1 
OUTPUT 


3 4 


RL 
Ve ee _ (REPEAT 
SRL + tps(on) = OVR (DG145) 
ov -18V 


OR S3 AND Sq) 


Vo= 
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DG145 DG146 


| TYPICAL CHARACTER ISTICS 


FDS(on) VS 
Temperature Typical delay, rise, fall, settling times, and 


switching transients in this circuit. 


Capacitance vs Vp 


0 
-~10 -8 -6 -4 -2 0 2 4 6 8 10 
Vp - DRAIN VOLTAGE (V) 


"DS(on) ~ DRAIN-SOURCE ON RESISTANCE (OHMS) 
C — CAPACITANCE (pF) 


T — TEMPERATURE (°C) 
lf RGEn, Re or Cy is increased, there will 
be proportional increases in rise and/or fall 


Switching Time vs Vp 
RC times. 


and Temperature 


IS(off) VS Temperature 


t — TIME (us) 


a 

i a 

Tacs aawee 

55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Ig(off) — SOURCE OFF CURR 
Vin — LOGIC INPUT VOLTAGE 


eo 
a= ="—nn8R 
Stele 
Se nee ee 
'caen 
VEE 


T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


eae a ae ee ae 

* a, 
on ee es oe 
ee ea ae 


VGen=5V 
VIN(th) vs Temperature 


eee r | 


| — ON SUPPLY CURRENT (mA) 


ee aa 
ame 
Zz 

aE 
| 


-50 —-25 0 25 50 75 100 125 25 50 75 100 125 


T — TEMPERATURE (°C) 


Vin 1— !NPUT 1 THRESHOLD VOLTAGE (VOLTS) 


T — TEMPERATURE (°C) 


Vo — OUTPUT VOLTAGE (VOLTS) 


“OFF” Isolation vs Re 
and Frequency 


TMC A 
CoE ae TT 
nek 7 (ll alll 
Cae a 
BNO ct cau AMA 
CRP TDA 90 TTT 


BZ itll Pell RAL 


SIGNAL 
SOURCE 8 
Z=502 


OFF ISOLATION (dB) 


Binasnena,/ 


t — TIME (us) 


A - DRAIN OF “OFF” SWITCH 
B - SOURCE OF “OFF” SWITCH 


f — FREQUENCY (MHz) 
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2-Channel Drivers with SPST sv _ 
and DPST FET Switches Seoont 


designed for... BENEFITS 


eal Switching High Frequencies @® Higher Signal Bandwidth Switching Capa- 


bilities 


= Switching in Satellite San Ole ei 
Applications @ Better Radiation Resistance than PMOS 
Drivers 
z 2 . © Rinolar Drivers 
a Portable, Battery Operarea @ Minimizes Standby Power Requirements 
Circuits © <1 mW Standby Power 
‘ : ‘ ; 7 @ Less Signal Distortion than CMOS or PMOS 
@ Low Signal Distortion Switching Switches 
Circuits such as Audio Switching hg iegenyeisertaiee 
DESCRIPTION 


The DG153 contains four junction-type field-effect transistors (JFETs) designed to function as two double-pole single- 
throw electronic switches. Level-shifting drivers enable low-level inputs (0.8 to 2.5 V) to control the ON-OFF state of each 
switch. With a positive logic ‘‘O’’ at the driver input the switches will be OFF. With a positive logic ‘’1’’ at the input the 
switches will be ON. In the ON state each switch will conduct current in either direction, and in the OFF state each switch 
will block voltages up to 15 V peak-to-peak. ON series resistance is << 15 ohms, and ON shunt leakage is < 2 nA. With both 
drivers in the “switch OFF” state total power consumption is < 750 wW. Switches have make-before-break action. The 
DG151 is similar to the DG153 except that it contains two SPST switch functions. It is recommended that the DG180 and 
DG183 be used for new designs. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAMS 


Flat Package Dual-In-Line Package 


7 TOP VIEW 
TOP VIEW 


ORDER NUMBER: ORDER NUMBERS: 
DG151AL DG151AP OR DG151BP 
SEE PACKAGE 5 SEE PACKAGE 11 


Flat Package 


0 OFF 
1 ON 


TOP VIEW 
ORDER NUMBER: 
DG153AL 
SEE PACKAGE 5 
*Common to Substrate and Base of Package 


SWITCH STATES ARE FOR LOGIC “1”. INPUT 
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DG151 DG153 


iconix 


—_— | ob § ond 
NT8I8] oo flals 
<rvuseon 
yiii+l] pop [i 


VIIOV SOF Vint «esas So bah le Se SRG eee | 
V5 AO Ms Sdn gow bobs adh decried pec he Sot 32 V 
VIO) Crna 5 oe es Pho eae Fate ee +22 V 
VETO VR ax esata ee GR ae ad, a aed 25 V 
VETO VIN T OF VINOD ee eae ad dew a ee a 25 V 
VEtOV =. oabgiek ein Ch Rhee tee rhe. oo 25 V 
MING TO: VINDGs oi git oe ho eee eh eee aed ek +6 V 
VING-OF MIND 10 VB oxce adr eke ae aa Se at +6 V 
VINT Or VINOD 10 V= pac ce ee ee beeen bes 30 V 


ELECTRICAL CHARACTERISTICS 


i 


Current (Any Terminal)... ... eptmeeoeak ie SOMA 
Storage Temperature ............4.. —65 to 150°C 
Operating Temperature (A Suffix)...... —55 to 125°C 
| | | (B Suffix)... ... —20 to 85°C 
Power Dissipation” 

PlatPackades  weacwuren tak be ee Oe eR 750 mW 
TAPinDIP Sc bot ead aw he eee eS 825 mW 


* All leads welded or soldered to PC board. 
**Derate 10 mW/°C above 75°C. 
***Derate 11 mW/°C above 75°C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX LIMITS 


CHARACTERISTIC 


DG151A, DG153A 0G151B, 0DG153B 
2 


TEST CONDITIONS, UNLESS NOTED: 
V+=15V, V-=—15 V, Vp =0 


Q ° ° te) Le) fe) 
on 7 
ON Resistance = VIN = 2.5 V* 
(0) 
~100 p=Vs=-5.5V 
Input Current, ss * 
Input C ge 
nput Current, 
1 I 15 1 Ving = 2.5 V* 
11 t Turn-ON Time 1 1.5 
on . aa 2 Can ar eel any reer ee nee 
Source OFF ae aH 
Y Ve= = 
a 2) eapacitanes | fet] | [ete] oe 
A Drain OFF =e ** 
T 37 F Vp =0,Ic= f=1MH 
i 
Cc Channel ON u* et 7 7 
+ 8T 2.8T Vp =Ve= 
15)" }Cp(on) + Ssion) Capacitance 2.8 Typ 8 Typ p=Vs=0 


I+ Positive Supply Current 
| Negative Supply Current 


Reference Supply 
Current 


Positive Supply Current 
Negative Supply Current 


Reference Supply 
Current 


*Vin must be a step function with a minimum rise and fall rate of 1 V/us. 


**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


mA | Viy = 2.5 V*, One Channel ON 


MA Vin = 0*, All Channels OFF 


LODC + NIP 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


LOGIC "1" = SW. ON 


LOGIC 
INPUT 
t, < 10 ns 
tp < 10 ns 


SWITCH 
INPUT 


SWITCH 
OUTPUT 


+15 V 
SWITCH O vt 
INPUT 
| SWITCH 
bs deve OUTPUT 
loft, -Vg OVo 
LOGIC 
INPUT 


(REPEAT TEST FOR S, (DG153) 
AND tp, Sp AND Sq) (DG153) 


Vg=47.5VASUFFIX ORE 
= 46. Or Se ee 
Vg = 25.5 V B SUFFIX Be ipsisn 
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TYPICAL CHARACTERISTICS 


"DSi 5n) ~ DRAIN-SOURCE ON RESISTANCE (OHMS) 


Vin — INPUT THRESHOLD VOLTAGE (VOLTS) t— TIME (us) 


OFF ISOLATION (dB) 


'DS(on) VS 
Temperature 


100 


PN aa cc 
-50 -25 0 25 50 75 100 125 


T — TEMPERATURE (°C) 


Switching Time vs Vp 
and Temperature 
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T — TEMPERATURE (°C) 


VIN vs Temperature 


—75 —25 25 75 125 
T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


ad 


0.01 0.1 1 10 100 
f — FREQUENCY (MHz) 


C — CAPACITANCE (pF) 


Capacitance vs Vp 


TEST TERMINAL 
TO COMMON. 
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ao 
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T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


-50 -25 0 25 50 75 100 125 
T — TEMPERATURE (°C) 


IV 
“OFF” ISOLATION = 20 LOG iv] 


A - DRAIN OF “OFF” SWITCH 
B - SOURCE OF “OFF” SWITCH 


Typical delay, rise, 
switching transients in this circuit. 


fall, settling times, and 


lf RGeEN, Ri or CL is increased, there will 
be proportional increases in rise and/or fall 


RC times. 
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DG152 DG154 


iconix 


/2-Channel Drivers with SPST 3 
and DPST FET Switches 9" 


designed for... BENEFITS 


ie Switching High Frequencies @ Higher Signal Bandwidth Switching Capa- 
bilities 
= Switching in Satellite © OFF Isolation > 60 dB @ 1 MHz 


e e e B R - ge ro. 
Applications etter Radiation Resistance than PMOS 


Drivers 


= Portable, Battery Operated sca reac | 
‘ pe @ Minimizes Standby Power Requirements 
Circuits O <1 mW Standby Power 


m Low Signal Distortion Switching °;....° oes 
Circuits such as Audio Switching © Constant ON Resistance 

DESCRIPTION 

The DG154 contains four junction-type field-effect transistors (JFETs) designed to function as two double-pole single- 
throw electronic switches. Level-shifting drivers enable low-level inputs (0.8 to 2.5 V) to control the ON-OFF state of each 
switch. With a positive logic ‘‘O’’ at the driver input the switches will be OFF. With a positive logic ‘’1’’ at the input the 
switches will be ON. In the ON state each switch will conduct current in either direction, and in the OFF state each switch 
will block voltages up to 15 V peak-to-peak. ON series resistance is << 50 ohms, and ON shunt leakage is < 2 nA. With both 
drivers in the ‘‘switch OFF” state total power consumption is < 750 uwW. Switches have make-before-break action. The 
DG152 is similar to the DG154 except that it contains two SPST switch functions. It is recommended that the DG181 (or 
DG182) and DG184 (or DG185) be used for new designs. 


PIN CONFIGURATIONS 


Flat Package Dual-In-Line Package 


SCHEMATIC DIAGRAMS 


J Vp (ENABLE) 
9 : 


TOP VIEW 


Tor VIEW 
ORDER NUMBER: 
DG152AL 
SEE PACKAGE 5 


ORDER NUMBERS: 
DG152AP OR DG152BP 
SEE PACKAGE 11 


Cader t 
ON 


Flat Package Dual-In-Line Package 


7 TOP VIEW 
TOP VIEW ‘ 


ORDER NUMBER: ORDER NUMBERS: 
DG154AL DG154AP OR DG154BP 
SEE PACKAGE 5 SEE PACKAGE 11 


*Common to Substrate and Base of Package 
SWITCH STATES ARE FOR LOGIC “1” INPUT 


1-34 


ABSOLUTE MAXIMUM RATINGS 


VIN1 to ViIN2 
VIN1 or VIN2 to VR 


VIN71 or Ving to V— 


ELECTRICAL CHARACTERISTICS 


Current (Any Terminal) 

Storage Temperature 

Operating Temperature (A Suffix) 
(B Suffix) 


—§5 to 150°C 
—55 to 125°C 
—20 to 85°C 


Power Dissipation” 
Flat Package** 


14 Pin DIP*** 
* All leads welded or soldered to PC board. 
**Derate 10 mW/°C above 75 C. 
***Derate 11 mW/°C above 75 C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


AI NC naramaoterc ere 1NN% tested at PA°C. | ots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


CHARACTERISTIC 
-55°C 


jo) 


1 Drain-Source 
ON Resistance 


Source OFF 


Leakage Current 


Drain OFF 
Leakage Current 


Channel ON 


Leakage Current 


_ 


, Input Current, 0 0.1 
INL Input Voltage Low , 
Input Current 
1 - 1 
NINH Input Voltage High 2 = 


_~]j oo 
NO] — oO © 


Turn-ON Time A 
toff Turn-OFF Time Ss 
D x 
Source OFF * 
S - Cs(off) Capacitance Pw Ba Te 
alo Drain OFF shi 
m | CO(off) Capacitance SS ea Ve 
Channel ON i 
©] p(on) * €S(on) Capacitance to 2.8 Typ 
16 Off Isolation 
17 Positive Supply Current 
18 S Negative Supply Current 
19 U Reference Supply 


Current 
Positive Supply Current 
Negative Supply Current 


Reference Supply 
Current 


MAX LIMITS 


DG152A, aot 1 ate 


*ViN must be a step function with a minimum rise and fall rate of 1 V/us. 


**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vg = 


N 
ol 
nN 
(93) 


TEST CONDITIONS, UNLESS NOTED: 
V+= 15 V, V—=-15V, VR=0 


Vin = 0.8 V* 


UNIT 


> 


See Switching Time Test Circuit 


Vs =0, Ip =0 
Vp =90,!5=0 f= 1 MHz 
Vp =Vs=0 


Rx, =7652 


mA Vin = 2.5 V*, One Channel ON 


uA Vin = 0%, All Channels OFF 


-25 


LODC + NC 


constant with logic input waveform as shown. Note that Vc may be + or — as per 


switching time test circuit. Vg is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


LOGIC “1” = SW. ON 
LOGIC 
INPUT 
t < 10 ns 
tp< 10 ns 


3V 
2.5V 


SWITCH 
INPUT 


SWITCH 
OUTPUT 


+15V 
SWITCH 
INPUT 
SWITCH 
ton. *Vs OUTPUT 


tot. -Vs 


LOGIC 
INPUT 


[REPEAT TEST FOR S3 
(DG154); AND INg, Sp 


= AND Sy (DG154)] 
Vg = 47.5 V A SUFFIX 


Vg = +5.5 V B SUFFIX 
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DG152 DG154_ 


iconix 


TYPICAL CHARACTERISTICS 


'DS(on) YS 
Temperature 


alll 


aaa aa 
See 
ws 
a 
aa ee 


lad —_ 
eg 
35 
zo 
qéz 
a § 
| & 
Be 
BB 
-50 -25 0 25 50 75 100 
-T — TEMPERATURE (°C) 
Switching Time vs Vp 
and Temperature 
3 
ud 
= 
- 
I 


ECE Per) 
a 


0 
—55 -35 -15 5 25 45 65 85 105 125 


T — TEMPERATURE (°C) 


Vin vs Temperature 


Vin — INPUT THRESHOLD VOLTAGE (VOLTS) 


—75 —25 25 75 
T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


V+=412V,V—=-18V 


Vp =0, Ry = 752 
Vin = 220 mV RMS 


Vin/V_ — “OFF” ISOLATION (dB) 
r-2) 
So 


10° 106 107 
f — FREQUENCY (Hz) 


PT EET TU 
EL a 
PPSAU CUI TET 
PINE TTT 
PT ENS ET 
UU TING 


Is(off) ~ SOURCE OFF CURRENT (nA) 


C — CAPACITANCE (pF) 


= 
So 


| — ON SUPPLY CURRENT (mA) 


Capacitance vs Vp 


CAPACITANCE IS Be f= 1MHz 
MEASURED FROM I= 0 
TEST TERMINAL ze 
Elo a 
Saar ee ae ee 
pe ee 
E 7 et 


Vp — DRAIN VOLTAGE (V) 


IS(off) vs Temperature 


AUT 
aul 
TN 
Bali 


T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


T — TEMPERATURE (°C) 


Equivalent “‘OFF” Circuit 


s 3.2 pF 


25 50 75 100 125 


Typical delay, rise, fall, settling times, and 


switching transients in this circuit. 


lf RGEN, Ri or Cy is increased, there will 
‘be proportional increases in rise and/or fall 


RC times. 


Vin — LOGIC INPUT VOLTAGE 


7) 
- 
ad 
oO 
2 
uJ 
1] 
< 
= 
at 
o 
> 
—_ 
> 
a 
= 
> 
co) 
I 
o- 
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t — TIME (us) 
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Driven Normally Open 


Drivers with Differentially 


Siliconix 


and 


Normally Closed FET Switches 


designed for eo BENEFITS 


B Switching High Frequencies 

g Switching in Satellite 
Applications 

= Portable, Battery Operated P 
Circuits 


= Low Signal Distortion Switching 
Circuits such as Audio Switching 
DESCRIPTION 


Higher Signal Bandwidth Switching Capa- 
bilities 

O OFF Isolation > 60 dB @ 1 MHz 

ootts, Pacdictin? Pcsietzice than PMOS 


Drivers 
O Bipolar Drivers 


Minimizes Standby Power Requirements 

O <1 mW Standby Power 

Less Signal Distortion than CMOS or PMOS 
Switches 

O Constant ON Resistance 


The DG163 contains four junction-type field-effect transistors designed to function as electronic switches. Level-shifting 
drivers enable low-level inputs (2 to 3 V) to control the ON-OFF state of the switches. The driver inputs are connected 
differentially so that with input 1N3 connected to a 2.5 voltage reference, a positive logic ‘‘0’’ at input IN 7 will turn switches 
1 and 3 OFF and switches 2 and 4 ON. A positive logic ‘1’’ at IN4 will turn switches 1 and 3 ON and switches 2 and 4 
OFF. The normally-grounded VR terminal may be used as an ‘‘Inhibit’’ terminal, in which case all switches may be held 
OFF. with a positive voltage applied to Vp. In the ON state, each switch conducts equally well in either direction, has a 
series resistance of < 15 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages up to 
15 V peak-to-peak. Switches have make-before-break action. The DG161 is similar to the DG163, except that it contains 
two FET switches instead of four. It is recommended that the DG186 and DG189 be used for new designs. 


PIN CONFIGURATIONS 


Flat Package Dual-In-Line Package 


|Locic | swi | sw2 


7 8 TOP VIEW 
TOP VIEW OFF ON 
ORDER NUMBERS: Lee ORDER NUMBERS: 


DG161AL DG161AP OR DG161BP 
SEE PACKAGE 5 SEE PACKAGE 11 
Flat Package 


ar : 
ORDER NUMBER: DG163AL 
SEE PACKAGE 5 
*Common to Substrate and Base of Package 
SWITCH STATES ARE FOR VING = LOGIC “1. INPUT AND 


Ving = 2.5 V BIAS (POSITIVE LOGIC) 


SCHEMATIC DIAGRAMS 


11 
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icConim 


Current (Any Terminal) Se das te ty ae Be cs Ag es 


ABSOLUTE MAXIMUM RATINGS» 


7 ek | oe re Sam catyliclacnee 36 V ~ Storage Temperature ............ ... 65 to 150°C 

V+ to Vp or Vs Rect 2 yes Seige os Ay ch ge eet ao iis 36 \y Operating Temperature (A Suffix)....... —55 to 125 C . 

Nip OF VG 10 Vi sasisi greeter eed warded °32M0C~™S . | (B Suffix)... .:... 7-20 to 86°C 

Vip 10 VO Est inne 4% ge tennant oe hous +22 V Power Dissipation” 

V+toVR... cece eee Bet eos Bee yee gti’, - 25 V Flat Package** ........ sti ad els AO ... 750 mW 

V+to0 VIN or VIN2 Be re ca Se ait er es aio she 25 V 14 Pin DIP*** Sie reabotariials Uo: tetera’ Melita: ie, Gaia Mae: 1, 8 ee oe, 825 mW 

VOWS a hiecigte. is ees ash Sek ce tach acu Hons ain 55 V * All leads welded or soldered to PC board. 

VIN1T to VIN2.. 0-00.00 eee ee U pahamcrs +6 V *“Derate 10 mW/ C above ane 

VINT Or VINZtOVR ..... cece ee eee +6 V “*“Derate 11 mW/ C above 75 C. 

VINTOrVINZ toV— 2... ee ee eee 30 V “Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 

ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
A SUFFIX B SUFFIX UNIT 


TEST CONDITIONS, UNLESS NOTED: 
V+= 15 V, V—= —15 V, Vp = 0, Ving = 2.5 V* 


vis ra 20 
IN1 2,4 


CHARACTERISTIC 


-55°C 


Drain-Source 
ON Resistance 


N 
ai 
° 
E 
= 
N 
ol 
° 
ie) 
| 
N 
o 
c° 
E 
N 
a 
° 
4 
fos] 
oO 
° 
ie) 


Source OFF 

Leakage Current 
Vind =2V* (SW1 3 OFF), 
Drain OFF Vind =3 V* (SW2 4 OFF) 


82 
Leakage Current hie 


Channel ON 
Leakage Current 


Vina =3 V* (SW7 3 ON), 
VIN1 = 2 V* (SW2 4 ON) 


Input 1 Current, 
Input 1 Voltage Low 


$s 
WwW 
l 
Cc 
H 
9 Cre 
Y 
N 
A 
Ei 
I 
Cc 
Ss 
U 
P 
P 
L 
Y 


Input 2 Current, 


Input 2 Voltage Low MIN2= 28° MiNi 288 


.) = 
—_ oO 


Input 1 Current, 


| } 
INTH Input 1 Voltage High We 


| t 
nput 2 Current, 120 | eo | 


Vinay =3 V* 


Vin2=3 V*, Vind = 2.5 V* 


Input 2 Voltage High 
Turn-ON Time 
toff Turn-OFF Time 


Source OFF 
Capacitance 


Drain OFF 
Capacitance 


Channel ON 
Capacitance 


s See Switching Time Test Circuit 


Vs =0,!Ip=0 


Vp =0, Ig =0 f= 1MHz 


zo 


CD (off) 


= 
~~ 


o 
— 
bal e 
b 
r 
> 


Ww 
* 

as 

ne] 


CD(on) + Cs(on) Vp =Vs=0 


no} 
n 


Off Isolation Typ > 50 dB at 1 MH2** Ry = 100 2, C_ = 3 pF 


N 
on 
N 
iS] 


Positive Supply Current 


BS 
BS 


Negative Supply Curcent mA | Vinq =2V* or Vinq = 3 V*, One Channel ON 


Reference Supply 
Current 


aD 


nN N ~ 
is [xlal oO 


| i 
BE 


nN 
Nn 
= 


Positive Supply Current 


N 
w 
s 
i 
N 
o 


Negative Supply Current 


i 
N 
ol 


UA ViIN1d = Ving = 0.8 V*, All Channels OFF 
Reference Supply 
Current 


NO 
£ 
t 
Nee 
on 
i: 
N 
ao 


IR 


*Viny must be a step function with a minimum rise and fall rate of 1 V/us. 
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. LODF + NIP 


SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vs may be + or — as per 
switching time test circuit. VQ is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


2.5V +15V 
LOGIC “1” = SW. ON SWITCH O Vt 
LOGIC INPUT SWITCH 
INPUT wae OUTPUT 
t, < 10 ns on" *S 
tp< 10 ns tot, —Vs 0 Vo 
Vg = +7.5 V A SUFFIX 
SWITCH Vg = +5.5 V B SUFFIX 
INPUT LOGIC 35 pF 
INPUT 
SWITCH 
OUTPUT R =o 
L 
Vo=Vs = (REPEAT FOR Sz AND Sq) 
c Rit'psion) = O VR V~  (0G163) 
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TYPICAL CHARACTERISTICS 


C — CAPACITANCE (pF) 


| 


UTA PEI 
| | 
TT 


25 50 75 100 125 
T — TEMPERATURE (°C) 


a 
= 
x= 
i) 
w 
Oo 
2 
4 
= 
2 
” 
Ww 
c 
2 
o) 
mm 
oO 
oc 
=) 
° 
7) 
z 
q 
es 
a 
I 
e 
a 
a 
h 


Switching Time vs Vp 
and Temperature 


= 
oO 


Vp =—-10V | 
Cpt 


t— TIME (us) 
Is(off) — SOURCE OFF CURRENT (nA) 


0 
—55 -35-15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


VIN(th) vs Temperature 


1 — ON SUPPLY CURRENT (mA) 


Vin 1— INPUT 1 THRESHOLD VOLTAGE (VOLTS) 


25 50 75 100 125 
T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 


SIGNAL 
SOURCE B 


Capacitance vs VD 


ae 
alaeee 
—_— ae Ca 
on me = 
[xSeries e-ded 


CAPACITANCE IS 

MEASURED FROM 

TEST TERMINAL 

TO COMMON. 
' 


0 
-10 ~8 -6 -4 -2 0 2 4 6 8 10 
Vp ~ DRAIN VOLTAGE (VOLTS) 


T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


Tea 
fetes le es 2 
re 
ae 


-50 -25 0 25 50 75 100 125 
T — TEMPERATURE (°C) 


Z=502 gti 


OFF ISOLATION (dB) 


— 


Min! 
“OFF” ISOLATION 2 20 LOG—— 
VI 
A - DRAIN OF “OFF” SWITCH 
B - SOURCE OF “OFF” SWITCH 


Typical delay, rise, fall, settling times, and 
switching transients in this circuit. 


€9L9d L9YLOG 


lf RGEnN. RL or CL is increased, there will 
be proportional increases in rise and/or fall 


Ww 
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Eels 
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Vo — OUTPUT VOLTAGE (VOLTS) 
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DG162 DG164 


iconix 


Drivers with Differentially = ss 
Driven Normally Open and =~” 
Normally Closed FET Switches 
designed for... BENEFITS 


° : - . @ Higher Signal Bandwidth Switching Capa- 
# Switching High Frequencies ce, 


& Switching in Satellite eae a irate 
e e @ Better Radiation Resistance than PMOS 
Applications | Drivers | 
© Bipolar Drivers 
a Portable, Battery Operated @ Minimizes Standby Power Requirements 
Circuits | © <1 mW Standby Power 
a L Si [ Di t ti S + hi @ Less Signal Distortion than CMOS or PMOS 
ow signa ISTOrTION OWITCHING Switches 
Circuits such as Audio Switching oe genni ene 
DESCRIPTION | 


The DG164 contains four junction-type field-effect transistors designed to function as electronic switches. Level-shifting 
drivers enable low-level inputs (2 to 3 V) to control the ON-OFF state of the switches. The driver inputs are connected 
differentially so that with input INQ connected to a 2.5 voltage reference, a positive logic ‘‘O"’ at input IN 7 will turn switches 
1 and 3 OFF and switches 2 and 4 ON. A positive logic “1” at INq will turn switches 1 and 3 ON and switches 2 and 4 OFF. 
The normally-grounded VR terminal may be used as an “Inhibit” terminal, in which case all switches may be held OFF with 
a positive voltage applied to VR. In the ON state, each switch conducts equally well in either direction, has a series resis- 
tance of < 50 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages up to 15 V peak-to- 
peak. Switches have make-before-break action. The DG162 is similar to the DG164, except that it contains two FET 
switches instead of four. It is recommended that the DG187 (or DG188) and DG190 (or DG191) be used for new designs. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAMS 
Vt 


Flat Package Dual-In-Line Package "1 


TOP VIEW 


ORDER NUMBERS: 
DG162AL DG162AP OR DG162BP 
SEE PACKAGE 5 SEE PACKAGE 11 
Flat Package Dual-In-Line Package 


7 
TOP VIEW 


ORDER NUMBER: 


10 
PJ V_ (INHIBIT) 


TOP VIEW 


OP GEW 
ORDER NUMBER: ORDER NUMBERS: 
DG164AL DG164AP OR DG164BP 


SEE PACKAGE 5 SEE PACKAGE 11 
*Common to Substrate and Base of Package 


SWITCH STATES ARE FOR Vinyq = LOGIC “1” INPUT AND 
| Ving = 2.5 V BIAS (POSITIVE LOGIC) 
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ABSOLUTE MAXIMUM RATINGS 


Current (Any Terminal).................0. 


RPT Ve oes shee ce encece, <a eed este oe ted ge dec Sess 36 V Storage Temperature ............... -65 to 150°C 
VitOVD OF VE oe dante es ieesaa ces 36 V Operating Temperature (A Suffix)...... —55 to 126°C 
VbOF VG1ON = ht dc oie a ee eee eee 36 V (Bi: SUiIX) .0 3.4 3 —20 to 85 C 
Vibe OLY O's fare o see cen eae eed net +22 _— Power Dissipation” 

WEto V8 xy ow oh oko eed telah at a 25 V Flat Package** .................0000- 750 mW 
V+to VINT Or VINQ... 00-2. e eee ee ee eee 95 V TA PWD xe ets aS ed due eee & re Bw Rw 825 mW 
VRAGY etek ee 4 oe OS ee Re ee Bee 25 V “All leads mended oF snlderes £0 PC board. 

VIN1 toVIN2.....--. iat hd og hogan ask a etn +6 V “"Derate 10 mW/ i above 1S: 

VAN TROP MINTO VIR rsa oth eared MES +6 V “"" Derate 1 mW/ C above 75 C. 

VIN OrVIN2tOV— .. eee e cece ee cece eee 30 V “Absolute Maximum Ratings are stress limits only. Exceed- 


ing these limits may cause device damage. Electrical Charac- 


teristics define the functional operating limits.” 
ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 
parameters ana nigh and low temperature initits CO AaSSUre LUNTUIMANLE wii spec ICdUtONs. 


MAX LIMITS 
a acta let nr Pr sae TEST CONDITIONS, UNLESS NOTED: 
c cC A SUFFIX SU 2 V+= 15 V, V— = -15 V, VR =0, Ving = 2.5 V* 


Input 1 Current, 1 


DS(on) pais ae {2 2 Vini = 3 V* (SW 3 ON), 
{ 
WI 'S(off) 
4) scat hc ee (ee iene (a (ee I Vs =5.5V, Vp =-8.5V | viyy = 2V* (SWy,3 OFF), 
Leakage C t = =— 
a ere Channel ON an os eS ee ee ee Vp = Vs =-7.8V Vini = 3 V* (SWy,3 ON) 
input 1 Current, 
Input 2 Current, 


a NINTH Input 1 Voltage High 


Input 2 Current 

1 , 
% 'IN2H Input 2 Voltage High } 60 | 
14] | tot Turn-OFF Time t= eo ae 


VINi=2V* 
Vin2=2V*, Vind =2.5 V* 
uA 
150 | 100 | 100 ViIn1 =3 V* 
} 150 100 100 ViIN2=3V*, Ving =2.5 V* 


See Switching Time Test Circuit 
Channel ON 


Vs =0,Ip=0 
pF | Vp=0,1g=0 f= 1 MHz 
Cc = 2 
171 | €pion) + Cston) Capacitance Vp =Vsg=0 


18] | Off Isolation Typ > 60 dB at 1 MHz** ed RL = 752 
19 I+ Positive Supply Current fe 0, cal 
20 s I Negative Supply Current Ly | -2 


21 U | Reference Supply _2 
pi R Current 
P a 
22 L I+ Positive Supply Current fee ool 25 
23 Y | 1— Negative Supply Current nae ~25 


24 Reference Supply 25 
R Current 


“VIN must be a step function with a minimum rise and fall rate of 1 V/us. 
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


* 
* 


D 
Source OFF 
1slY 
N Csloff) Capacitance i 2.4 Typ 


N 

oer 

4 * 

< 

ne) 
N 
P< 
4+ * 
< 
ao) 


Pee mA VINd = 2 V* or Vini =3 V*, One Channel ON 


Vina = Ving = 0.8 V*, All Channels OFF 


LODF + NC 


\ 
Nn] oN 
al tw 


{ 
NO 
oO 


! 
N 
ol 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


nage 2.5V +15 V 
LOGIC “1” = SW. ON eaten 5 ue 
LOGIC INPUT 
INPUT SWITCH 
ty < 10 ns ton. +Vg OUTPUT 
te << 10 ns tott. —Vs OVo 
Vg = #7.5 V A SUFFIX 
SWITCH Vs = +5.5 V B SUFFIX c 
INPUT L 
LOGIC 35 pF 
INPUT 
SWITCH 
OUTPUT momar 
Vo = Vs a dv (REPEAT FOR S3 AND Sq) 
L * DS(on) = ov R 15 V (DG 164) 
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DG162 DG164 


DS(on) ~ DRAIN SOURCE 


TYPICAL CHARACTERISTICS 


ON RESISTANCE (OHMS) ~ 


t — TIME (us) 


Vin/Vi — “OFF” ISOLATION (dB) 


Vin.1 — INPUT 1 THRESHOLD VOLTAGE (VOLTS) 


'DS(on) VS 

Temperature 
0 ee EE 
Pee ee 
ee a ee ee) ee ee ee 
eee See Sees = 
ee cae ee ee ee 
ecceae 
ae Ee Dee Ee Be ee ee 
pee Fe Ee ee Eee Sees 
(a S(T (eS a a a 
ee a a ee ee Ts 
icceaee 


-50 ~-25 0 25 50 75 100 125 
T — TEMPERATURE (°C) 


Switching Time vs Vp 
and Temperature 


0 
—-$5-35-15 5S 25 45 65 85 105 125 


T — TEMPERATURE (°C) 


VIN(th) YS Temperature 


-50 -25 0 25 50 75 100 125 
T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


UE ET 
PSE EET TTT 
NAW ETI THT 
PLING CT 
PE PST 
ETI 
a Stl 
1 


V+=4+12V,V—=—18V 
Vp=0,R, = 752 
Vin = 220 mV RMS 


f — FREQUENCY (Hz) 


C — CAPACITANCE (pF) 


| — ON SUPPLY CURRENT (mA) 


Capacitance vs Vp 


CAPACITANCE IS ies f= 1MHz 
MEASURED FROM Ig =0 
TEST TERMINAL Pelt 
ire al 
Bs OS a a 
i 
ia ee oe 


-10 -8 -6 -4-2 0 


Vp — DRAIN VOLTAGE (V) 


IS(off) vs Temperature 


Supply Current vs 


Temperature 
i | A NR in ZO 
Pe at ae a 
ee el ae a 
eee eles ees 
ee RS, (aT a a ee 
6 
a 
= ae (a ia Eee ae 
eae 
06 Leo Riom!_| | 
a ee ie 
Foe a ae 
a as Sr a a De 


50-25 0 25 
T — TEMPERATURE (°C) 


Equivalent “OFF” Circuit 


0.1 pF 
IE 
i 
5 3.2 pF 3.5 pF b 
EI 
| 
Vin 3.8 pF ; 
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Typical delay, rise, fall, settling times, — 
switching transients in this circuit. 


If RGen, Re or Cy is increased, there will 
be proportional increases in rise and/or fall 


RC times. 


w 
Oo 
< 
i 
wd 
(°) 
> 
- 
] 
a 
z 
Q 
Qo 
° 
a 
| 
2 
> 


Vo — OUTPUT VOLTAGE (VOLTS) 


fete fest 
ial 


feel es eld aes 


Game 
eel 
ae eee 
Bia ele 


a 


Benes 
onan 
Pee 


VGEN = ~5 


ae 
eS 
i oe ae 


fas Pete ea lad [eed oi 
URE. ccs le 


t— TIME (us) 
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Monolithic 4-Channel Driver Ss 


with PMOS Switches caiman 


designed for... BENEFITS 


° ° ® Easily Interfaced 
= Make-Before-Break Switching Fe ete ae, 
e e e e ‘ Pp 
i.e. Feedback Resistor Switching tibility 
in Variable Gain Op-Amps @ Reduces External Component Requirements 
O No Interface Components Required 
= ow Lote Switching such O ee Diodes Protect PMOS 


as Sample and Hold Circuits 
DESCRIPTION 


The DG172 contains four MOS field-effect transistors designed to function as electronic switches. Level-shifting drivers 
enable a low-level input (0.8 to 2.0 V) to control the ON-OFF condition of each switch. In the ON state, each switch will 
conduct current equally well in either direction. In the OFF state, the switches will block voltages up to 20 V peak-to-peak. 
Positive logic ‘‘O’’ at the driver input wil! turn each switch ON. A common driver terminal V|{_ may be used to clock all four 
switches by switching the device from the ENABLE mode (2 4 V) to the INHIBIT mode (< 0.4 V). 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM 


V+ 
12 


SWITCH STATES ARE FOR LOGIC “1” INPUT. 
(POSITIVE LOGIC) 


PIN CONFIGURATIONS 


Flat Package 


1 14 


7 8 TOP VIEW 
TOP VIEW 
ORDER NUMBER: DG172AL Eben eaaniyhe letia eeiieer 
SEE PACKAGE 5 


DG172CJ 
“Common to Substrate and Base of Package _ SEE PACKAGE 7 
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CLI9d 
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DG172 


iconix 


VO Ns ct Se hk. a et ack Be 36V Operating Temperature (A Suffix) _ . , 55 to 125°C 


VETO Dic ciche dn bares Pad ate b Graen ds 25V 0 | (B Suffix) . . .  —20to 85°C 
VEAIO Vieie 58 Gone, heo.e dau bare anata Rae 25V : - (C Suffix) . 2. 0 to 70°C 
WG TON ay aretha hie aan eye Gea rao rears 36 V Power Dissipation” 

VipHOV Sek doen & nett nage’ Vastra testi aries Cot 36 V FlatPackage*™ 2. 2. 2. 2. 2 2...) . 6750 mW 

VSHIOV Gi ote ok ee tt ee eee 25 V 14 Pin DIP (ceramic)*** . 2. . 2... .) .) 825 mW 

MW ON ee ack aise a Wa Gi Ee A Sie Bene 30 V 14 Pin Plastic DIP**** .. 2. 2. 2 470 mW 

Vi. TO. VIN SS ow Seg owe a Aa ae See oe hs +6 V *All leads welded or soldered’to PC board | 

ViStON Bila texte table se door beeatond +6 V **Derate 10 mW/C above 75 C 

WENO. Bef. % aaa te Ae oa Ach dew cae Da +6 V ***Derate 11 mW/°C above 75°C 

Current (Any Terminal) ....... ce Sean Oar ee 20 mA — ****Derate 6.3 mW/°C above 25°C 

Storage Temperature (A & B Suffix) ..... -65 to 150°C “Absolute Maximum Ratings are stress limits only. Exceed- 
(C Suffix) .. 2.0.0.2. -65 to 125°C ing these limits may cause device damage. Electrical Charac- 

ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.” ! 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
CHARACTERISTIC DG172A 0G172B DG172C Teena ere. reo 
: V+=10V, V—-= ~—20V,V_L=5V, VR =0 
1 eta | 150 | 150 | 250 | 150 | 150 | 200 | 200 | 
rain-Source 
2] «| DS(on) ON Eons 
at a [450480 [600 [S00 |-800_| 600] 600] 
ource = = 
: Drain OFF £ a 
Channel ON _ = - 
Input Current, = 
Input Current, i 
9 ton Turn-ON Time 0.3 0.5 0.08 Typ* nae ; Bes 
t 


< 


Source OFF Bene _ = 
11} nN | Cs(off) Capacitance 5 Typical Vs =0,Ip=90 
A Drain OFF ae 
12 Inq | CEr(off) Capacitance 18 Typical pF Vp =0,1g5 = 0 f= 1 MHz 
I 
Channel ON 28 Typical* Vb = Vs =0 


131¢ |Cpion) + sion) — Capacitance 


14 Off Isolation Typ > 50 dB at 5 MHz* =a Ry, = 100 2,C, =3 pF 


Positive Supply Current 
Negative Supply Current 


Logic Supply Current 


foe oe ee | 
Pe cee al Rees eee ind 
aaa ees See) tee ea 
Poe See eee aes 
Current 
ees a ees ie 
aaa iS ee | 
| iar eee I react 
came Pe oe a) 


Vin = 0, One Channel ON 


Positive Supply Current 
Negative Supply Current 


Logic Supply Current 


A NOENE a J ea fat ale 
RISINSSIS] © lalslala 
<rvwuvucn 
pier yi{Ftla>] er itt 


[#A_| TR = 0] 
Reference Supply 
Current ~4.5 ~4.5 ~4.5 mA 

*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing CMD 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


ae 5V 10 V 
5V Ov O V+ 
SWITCH 
t<10ns  -2.5V INPUT SWITCH 
te << 10 ns 5 1 pe 
Vg=+10VO OVo 
me 
SWITCH LOGIC #eeF 
INPUT 
SWITCH 
OUTPUT 
1 Ov -20V 
(1/4 CIRCUIT SHOWN) Vo=Vs cote eet 
REPEAT FOR Sp — Sq. Ri * "Ds(on) 
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TYPICAL CHARACTERISTICS 


DS(on) VS Vp and 
Temperature 


800 


700 


600 


500 


400 


300 


200 


AY er 
PVE ET ET 


ELA 


100 
-10 -8 -6 -4-2 0 2 4 6 8 10 
Vp — DRAIN VOLTAGE (VOLTS) 


| 


'DS(on! — DRAIN SOURCE ON RESISTANCE (OHMS) 


Switching Time vs Vp 
and Temperature 


t — TIME (ns) 


0 
—~55 -35-15 5 
T — TEMPERATURE (°C) 


25 45 65 85 105 125 


ling VS Vipy and Temperature 


lin) — LOGIC INPUT CURRENT (uA) 


<< 
RST 


0 1 2 3 4 5 


Vin ~ LOGIC INPUT VOLTAGE (VOLTS) 


“OFF” Isolation vs Ry 
and Frequency 


Chi CACM 

i a 
A Oa 
COI SST So 
ss ‘ch Dae 
c= SOT 


IVinl/ VL! — “OFF” ISOLATION (dB) 


106 


f — FREQUENCY (Hz) 


Capacitance vs Vp or Vs 


C — CAPACITANCE (pF) 
> 
oOo 


-10 -8 -6 -4 -2 6 2 4 
Vp OR Vg — DRAIN OR SOURCE VOLTAGE (VOLTS) 


= 
So 
i=) 
oO 


CAPACITANCE IS MEASURED 
FROM TEST TERMINAL TO 
COMMON. 


eee ee 


BaeR ERE, 
Te PY 
ER SS en yw 
CPi LY 
seeeae 
| { - Ys(oft)[  [ 


6 8 10 


= 
i=) 
oO 


= 
i=) 


ID off) OR Is (off) = LEAKAGE CURRENT (nA) 


T — TEMPERATURE (°C) 


Supply Current vs 


1 — SUPPLY CURRENT (mA) 


—~55-35 -15 5 
T — TEMPERATURE (°C) 


SIGNAL 
SOURCE B 
Z2= 5022 


“OFF” 


Temperature 


25 45 65 85 105 125 


R 
oT i 


Vina 
ISOLATION £ 20 Loc —N 
VI 


A - DRAIN OF “OFF” SWITCH 
B - SOURCE OF “OFF"’ SWITCH 
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Vout — OUTPUT VOLTAGE (VOLTS) 


Typical delay, rise, fall, settling times, and 
switching transients 


RC times. 
ID(off)/!S(off) YS 
Temperature 
Ww 
jo) 
f{ 

5 8 
ie) Se 
— ae 
== 2 A 

ae | 23 , 
am ae 
ee ~ Is(ofe) (B SUFFIX) 9 0 
aa E a Is(oft) (A SUFFIX) | _2 
Pecos) 2 

hae = 

ae / 


tee 


a. eee 
izes 
Bie 
aihes 


(ieee 


in this circuit. 


lf RGen, RL or Cy is increased, there will 
be proportional increases in rise and/or fall 


iY 
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a ae 
1 2 3 4 
t— TIME (us) 
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DG 180-DG191 Series 


High-Speed Driver with 
JFET Switches designed for... 


mg Fast Acquisition Speed in BENEFITS 
Sample and Hold Circuits - 


Siliconix 


Eliminates Large Signal Error 


| 7 O <2 nA Leakage from Signal Channel in 
7 Low Leakage Switching Both ON and OFF States 
e e e ; : : 
Applications i.e. Sample and @ Increased Current Handling Capabilities 
200 mA Maximum Switching Current 
Hold Circuit : | 
C cults @ Higher Bandwidth Switching Capabilities 
eal High Frequency Signal © Cross-Talk and OFF Isolation > 55 dB 


at 1 MHz (75 &2 Load) 


Is @® Easily Interfaced 
O TTL, DTL, RTL Direct Drive 
Compatibility 


Less Signal Distortion than CMOS or PMOS 
Switches 

© Constant ON Resistance 

@ Low Voltage Drop Across Switch in the ON 
State | 

© ftds(on) < 10 Q 


Switching such as Video 


ug Low Distortion Swi 
Audio Signals 


gw Low Level Switchin 

Impedance Circuits 
m Fast, Low Resistanic 
Ladders 


DESCRIPTION 


The DG180 series contains two to four N-channel junction-type field-effect transistors (JFET) designed to function as 
electronic switches. Level-shifting drivers enable low-level inputs (0.8 to 2.0 V) to control the ON-OFF state of each switch. 
The driver is designed to provide a turn-off speed which is faster than turn-on speed, so that break-before-make action is 
achieved when switching from one channel to another. In the ON state each switch conducts current equally well in either 
direction. In the OFF condition the switches will block voltages up to 20 V peak-to-peak. Switch-OF F input-output feed- 
through is > 60 dB at 10 MHz, because of the low output impedance of the FET-gate driving circuit. 


FUNCTIONAL DESCRIPTION SCHEMATIC DIAGRAM (Typical Channel) 


fil, ri a 


TYPE 


Dual SPST 
Dual SPST 
Dual SPST 
Dual DPST 
Dual DPST 
Dual DPST — 
SPDT 
SPDT 
SPDT 
Dual SPDT 
Dual SPDT 
Dual SPDT 


_ PART . Ron 
NUMBER (MAX) 
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PIN CONFIGURATIONS 


Metal Can Package 


DUAL SPST 


0 ON 
1 OFF 
SWITCH STATES ARE 


FOR LOGIC “1” INPUT 
(POSITIVE LOGIC) 


TOP VIEW 


ORNER NUMBERS: 
DG180AA OR DG180BA 
DG181AA OR DG181BA 
DG182AA OR DG182BA 

SEE PACKAGE 2 
*Common to Substrate and Case 


Flat Package 


7 
TOP VIEW 


ORDER NUMBER: 
DG181AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 


Flat Package 


DUAL DPST 
LoGic 


aE: 


SWITCH STATES ARE 


FOR LOGIC “1” INPUT TORUIEW 
ORDER NUMBERS: 


(POSITIVE LOGIC) 


DG184AL OR DG185AL 
SEE PACKAGE 5 
*Common to Substrate and Base of Package 


Metal Can Package 


SWITCH STATES ARE 
FOR LOGIC “1” INPUT 
(POSITIVE LOGIC) 


TOP VIEW 
ORDER NUMBERS: 
DG186AA OR DG186BA 
DG187AA OR DG187BA 
DG188AA OR DG188BA 
SEE PACKAGE 2 
*Common to Substrate and Case 


Flat Package 


7 8 
TOP VIEW 


ORDER NUMBERS: 
DG187AL OR DG188AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 


Flat Package 


SWITCH STATES ARE J 
FOR LOGIC “1” INPUT TOP VIEW 
(POSITIVE LOGIC) 


ORDER NUMBERS: 


DG190AL OR DG191AL 
SEE PACKAGE 5 
*Common to Substrate and Base of Package 


Dual-in-Line Package 


TOP VIEW 


ORDER NUMBERS: 
DG l8uar Un UGT80Br 
DG181AP OR DG181BP 
DG182AP OR DG182BP 

SEE PACKAGE 11 


Dual-In-Line Package 


TOP VIEW 


ORDER NUMBERS: 
DG183AP OR DG183BP 
DG184AP OR DG184BP 
DG185AP OR DG185BP 

SEE PACKAGE 12 


Dual-in-Line Package 


TOP VIEW 


ORDER NUMBERS: 
DG186AP OR DG186BP 
DG187AP OR DG187BP 
DG188AP OR DG188BP 

SEE PACKAGE 11 


Dual-In-Line Package 


TOP VIEW 


ORDER NUMBERS: 
DG189AP OR DG189BP 
DG190AP OR DG190BP 
DG191AP OR DG191BP 

SEE PACKAGE 12 
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ABSOLUTE MAXIMUM RATINGS — 


WH TO Vie af Gm. 2) 36 ee eee, bP GS 
VOOM S.-Y te ae ee 
VD OVE 6 « & 24-4 oe we AOS 
“Vp to Ve ew oe Gey. 2. ww Bw 
VE MOV 3 ce fee ee A OR ee ae 
ViESO*V (NG ak lh ke ee BH he tet 
VitO VR Aca 5c HB be ot ee, 
VINO MES ee we OR ai OS & OX 
ViBaOVS: o @ a devs GR. ae 
VAfo VIfi-<c % & 46 ds Meese SP Hal OR 


Current (Any Terminal exceptSorD). . . 


Currents (Sor D) 309,752 . . . . = . . 30mA 
36 V 102 Only. . . . °. = . 200mA 
Storage Temperature . . . . . . —65to 150°C 
- 33V Operating Temperature (A Suffix) . . -—55 to 125°C 
. 30V (B Suffix) . . —20to 85°C 
. +22V Power Dissipation* 
36 V Metal Can** . 2 . 1 ww ee ee 450 mW 
8V 14 Pin DIP*** 2. 2. 1. 1 ww wee. B25 MW 
16 Pin DIP**** . 2... ww ee 900 mw 
oN * All leads welded or soldered to PC board. 
8V **Derate 6 mW/°C above 75°C. 
27V . ***Derate 11 mW/°C above 75°C. 
2V ****Derate 12 mW/°C above 75°C. 
30 mA “Absolute Maximum Ratings are stress limits only. Exceed- 


ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS Ali DC parameters are 100% tested at 25-°C. Lots are sample tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 


CHARACTERISTIC 


¢ 
S 
= 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 


V+= 15 V, V—=-15V,V, =5V,Vp_p=0 


Drain Source _ ig =-10 mA 
ae eakhlbnebeatd Ff ef mf of of am] a | ne mien VIN Bisbee baie 
Vg = 10V, Vp =-10V 
s Source OFF | fe | mo] | a sa V+=10V, V—=—20V 
d nA Vp = 10V,Vg =-10V Vin = 2.0V or 0.8 V 
: lsisei Drain OFF V+=10V, V—=—20V Note 2 
Qo 
o Channel ON 
g | 6 'Dton) * 'ston) Leakage Current ~200 ~200 Vp =Vg =-7.5V 
ba ™ 
G 8 Inss Saturation Drain Current 300 Typical* ; "2 msec Pulse Duration 
°o . i . 
w1to 
© Input Current, : 
-250 a - -250 =0 
o | 8 | NL Input Voltage Low 28 200 cared eis ik VIN 
a 
» Input Current, 
(=) 1 0 Vin =SV 
8 Ee INH input Voltage High Pf ot mt of iN 
9g 
fa) 10 | t Turn-ON Time Ft 300 | he a 350 
D =n poe See Switching Time Test Circuit 
Pir] ° Pair runarevine |} =o | 1 | of 
| 14] : CD\(on) + Cs(on) Channel ON Capacitance 17 Typicat* Vp= Vs =0 
OFF Isolation Typical > 55 dB at 1 MHz * a ea 
Drain-Source : 2 Ig =-10 mA 
Pelon) ON Resistance | | wo] co] so] sof ws] 2 ib pein! VIN “OB 062.0 V a 
Vs =10V, Vp =.-10V, 
wi 'Sloff Leakage Current 
T 106 ‘A Vp =10V, Vg =-10V, Vin = 2.0 V or 0.8 V 
c iptta Drain OFF . V+=10V,V—=—20V Note 2 
off 
|= testo cunt fm] ef oo] [rom zev.venarav 
9 Channel ON 
. | 6 'D(on) * !s(on) Leakage Current 200 ~200 VA VSS OTN. 
r) 
= q Input Current : 
1) g a esi = = = =0 
G a HNL Input Voltage Low | 250 | -250 | -20 | 250 | 250 -250 | = 
io Input Current HA 
nput Current, 
=5V 
g | silk Input Voltage High Ff mf] {fl oN 
~ ton Turn-ON Time 150 180 ae en 
2 See Switching Time Test Circuit 
o toff Turn-OFF Time 130 150 
a D 
Source OFF ace 
v * = In = 
A Drain OFF 
i 6 Typical * =-5 Vi Ile= 
| ” COIoff) Capacitance ; yp! pF VD stg =O f= 1 MHz 
c Channel ON : . SAplew 
Drain-Source ae Ig =-10 mA 
i bears PAY Resetence Pe] rs | 0 | too | 0] pol coli Vine08Vvor20v NOW! 
100 Vs =10V,Vp=-10V, 
Ss Is Hi Source OFF V+=10V,V—~=—20 V 
Ww 9 Leakage Current = 
L Vp = 10V, Vg = 10 V, Vin = 2.0 V or 0.8 V 
= H{ IDtotn Danone V+=10V,V-=-20V | Note 2 
es ; ey Channel ON 4 ane ee Ty 
% D{on) * s(on) Leakage Current D Ss 
g 
Gla Input Current 
7 I i 2 = = = = 
a(S 7]. [se rt Vege tow ___| 20 | -260 | 260 | 250 | -220| -20 | mn 
= Input C t He 
rT) I urrent, . 5 
a | | INH Input Voltage High 20 Vin = 5 
iS) 
© ton Turn-ON Time 250 300 
QO . See Switching Time Test Circuit 
fa) loft Turn-OF F Time 130 150 
D 
Source OFF 
11, Y i = = 
| N eslett Capacitance bi Sama es 
A ; : . 
Drain OFF ° ang 
i eal Capacitance ea Yo a ™ 's asi a ae 
I a 
c Channel ON ; 
: ; __ Off Isolation Typical > 50 dB at 10 MHz ine Ry = 752 } 
NOTES: 1. Vij = 0.8 V or.2.0 V to turn ON switch under test. 


2. Vin = 0.8 V or 2.0 V to turn OFF switch under test. 
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ELECTRICAL CHARACTERISTICS Power Supply Current (25°C) 


A OR B SUFFIX MAX LIMITS 


TEST CONDITIONS, UNLESS NOTED: 


| DG180, DG181 
CHARACTERISTIC mes gar UNIT | 4 = 45 V, V- =-15 V, Vi =5V, V\=0 


DG190, DG191 


Positive Supply Current 


All Ving = OV 
mA 


SOMS§ L6LOG-O8L9Od 


|— Negative Supply Current --5 
All Vin = 5 V 
ian tered Oupply Curren z z a 
CMJA + NC — DG184,DG185 CMJB + NC — DG181, DG182, CMJC + NC — DG187, DG188 
CMJA + NIP — DG183 DG190, DG191 CMJC + NIP — DG186 


CMJB + NIP — DG180, DG189 


SWITCHING TIME TEST CIRCUITS 


Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vo may be + or — as 
per switching time test circuit. V¢Q is the steady state output with switch on. Feedthrough via gate capacitance may result 
in spikes at leading and trailing edge of output waveform. 


DG180 — DG185 DG186 — DG191 


Vb V+ SWITCH 
© 


ee SWITCH 
SWITCH SWITCH 83 D3 OUTPUT 
INPUT Sy oe ton. Vg = +3 V No 
O OVO a 
ton Vg 743 Vi toff. Vg = —3V 


tot, Vs=—-3V IN, 30 pF 
al LOGIC 
INPUT 


-15V (REPEAT TEST FOR RL 
INz AND Sp») Vo =Vg ——t+— 
Rt + 'ps(on) 


Ri 


Vo = Vs —— 
Rit'ps(on) = 


(REPEAT TEST FOR 
IN5, Sp AND Sy) 


LOGIC “1” = SW. ON 


- sourd4IMSs Bojpuy 


INPUT 
t, < 10 ns NOTE: LOGIC INPUT WAVEFORM 
te << 10 ns 1S INVERTED FOR SWITCHES 
THAT HAVE THE OPPOSITE 
LOGIC SENSE CONTROL 
SWITCH 
INPUT 
SWITCH 
OUTPUT 


APPLICATION HINTS* 


V+ V- VL VR Logic Input Vs 
Positive Negative Logic Reference Voltage Analog 
Supply Supply Supply Supply = Vinn Min/ Voltage 
Voltage Voltage Voltage Voltage Vinz_ Max Range 

(V) (V) (V) (V) (V) (V) 


10 2 Gnd 2.0/0.8  —7.5to+15 
and Gnd 2.0/0.8 —12.5 to +10 
Gnd 2.0/0.8 —4.5 to +12 

2.0/0.8 —10 to +15 

2.0/0.8 —15 to +10 

2.0/0.8 —7 to +12 


Switch 
Family 


*Application Hints are for DESIGN AID ONLY, not guaranteed and not 
subject to production testing. 


**Electrical Parameter Chart based on V+ = +15 V, V-=-15 V,V_ =5V, 
VR = Gnd. 


xXIUOSI 
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TYPICAL CHARACTERISTICS 


I) VS Viqy and Temperature 


Supply Current vs Temperature . 
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10 22 
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DG191 


DG184 
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DG190 
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(SWHO) JONVLSISAY NO Z0uNOs NivHG — (4°)Sdy 


T — TEMPERATURE (°C) 


o- 


T — TEMPERATURE (°C) 


T — TEMPERATURE (°C) 


Switching Time vs Vp Switching Time vs Vp 


Switching Time vs Vp 


and Temperature and Temperature 


and Temperature 
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TYPICAL CHARACTERISTICS (Cont'd) 


Typical delay, rise, fall, settling times, 


and switching transients in this circuit. 


If Roen, Ry or Cy is increased, there 


will be proportional 


and/or fall times. 


Vo — OUTPUT VOLTAGE (VOLTS) 


Vin — LOGIC INPUT VOLTAGE 


DG180, 


Ef ==— (nee 


fo bam 
de Yeene | 


0.4 


Lal 
a ee 


Ee 
at i 
fA eae See 
eee 


increases in rise 


DG183, DG186 
DG189 


i VGEN =-10 V 
0.8 1.2 1.6 


t— TIME (usec) 


Vin — LOGIC INPUT (VOLTS) 


Vo — OUTPUT VOLTAGE (VOLTS) 


Capacitance vs Vp or Vs 
10 82 FET 


pe OTT vines Oey 
VINH =2V 
a a = 1 Mite 


f 


St ee 
ae ee 


C — CAPACITANCE (pF) 


DG181, DG182, DG184, 
DG185, DG187, DG188, 
DG190, DG191 


Ee ee fae 
Fie eise ase 
fee edhe eal acaba ae 
i a ee 


1.2 


0 0.4 0.8 1.6 


t — TIME (us) 
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1. Oy | Daw ur bene VUE AGE OTe, 


C — CAPACITANCE (pF) 


vy 


“OFF” ISOLATION (dB) 


IVini 
Vil 


— ‘OFF’ ISOLATION (dB) 


Vin 
V 
N 
oS 


L 


Capacitance vs Vp or Vs 
30-75 (2 FET 


se ee 
CAPACITANCE !S MEASURED FROM 
TEST TERMINAL TO COMMON 


0 
~-10 -8 -6 -4 -2 0 2 4 6 8 10 


Equivalent “OFF” Circuit 
30-75 92 FET 


0.1 pF 


1 
ee iar 
4.5 pF 3.8 pF 
ene 
F 
IN 


| f 


=e vow SOUINCE VOLTAGE (VOLTS) 


. 200 2 14 pF 


Equivalent “OFF” Circuit 
10 02 FET 


0.1 pF 


12 pF 


“OFF” Isolation vs Frequency 
10 92 FET 


V—=-15V 


PL I [| va-o 


USSU 
PLTTINGETIE TTT 


SL UT 
PLT NN 


eT Eh | 
PTT TTT NTT 
EE | 


107 


106 
f — FREQUENCY (Hz) 


109 


“OFF” Isolation vs Frequency 
30-75 92 FET 


PL ET TTT 
PENT TTT 
A 
a a Il 
PTI TIN TT 
Re 
va 1 tl 
V—=-18V He 
Vp 70 UE ETAT 
Viogic =*5V 


Tee UN | UT 
vive zzomvams [THT | LITT 


10° 10® 107 108 
f — FREQUENCY (Hz) 


30 


~~ 
i=) 


oO 
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Dual Monolithic SPST CMOS =v 
Analog Switch 7 Siliconix 
designed for... 


BENEFITS 
@ Environmentally Rugged 
_ e@ e ‘ . O Latch-proof CMOS 
@ Low Transient Switching | ee eee 
i.e. Sample and Hold Circuits O TTL, DTL and CMOS Direct Control 


Interface Over Military Temperature 


@ Switching Multiple Signals Range 
@ Reduces External Component Requirements 


such as Multiplexing Inputs © +15 V Analog Signal Range with +15 V 


° e e Supplies 
a TTL Compatible Switching @ Reduced System Cross-Talk 
Systems © Break-Before-Make Switching 
e ° @ Eliminates Signal Error 
cS High Frequency Signal | © 10 pA Typical Leakage From Source or 
Switching, such as Video Signals Drain 


DESCRIPTION © Low Charge Coupling 


| The DG200 is a 2-channel, single-pole, single-throw analog switch which employs CMOS technology to insure low and 
nearly constant ON resistance over the entire analog signal range. The switch will conduct. current in either direction with 
no offset voltage in the ON condition, and block voltages up to 30 V peak-to-peak in the OFF condition. The ON-OFF state 
of each switch is controlled by a driver. With a logic “‘0’’ at the input to the driver (0 V to 0.8 V) the switch will be ON, 
and a logic “1” (2.4 V to 15 V) will turn the switch OFF. The input can thus be directly interfaced with TTL, DTL, RTL, 
CMOS and certain PMOS circuits. Switch action is break-before-make. 


PIN CONFIGURATIONS 


Metal Can Package 
V+ (SUBSTRATE AND CASE) 


Dual-In-Line Package 


ORDER NUMBERS: 
DG200AP OR DG200BP 
SEE PACKAGE 11 


DG200CJ 
SEE PACKAGE 7 


EE a 
(SUBSTRATE) 


ORDER NUMBERS: 
DG200AA OR DG200BA *Optional (Normally Left Open) TOP VIEW 
SEE PACKAGE 2 SWITCH STATES ARE FOR LOGIC “1” INPUT (POSITIVE LOGIC) 


SCHEMATIC DIAGRAM (Typical Channel) 


V+ * VREF 
Vv e 


*OPTIONAL (NORMALLY LEFT OPEN) 
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ABSOLUTE MAXIMUM RATINGS 


Vin and Veep to Ground . : 0.3 V,V+ 
VSOrNDT1OVF <. ee of Ss nd ee or ee @ -  -0,=32'V 
VeorVpAtOVS3 2 a: oe ow ia 0, 32 V 
V+tto Ground << %. 4). Gi See se ow CTV 
V—toGround ........ . . . . -16V 
Current, Any Terminal ExceptSorD.. . 30 mA 
Current..S 07D: «2 02 cs ck ng tata ce coe 20 mA 
Current, S or D Pulsed 
(1 msec, 10% Duty CycleMax) . . . 100 mA 
Operating Temp. (A Suffix) _-55 to 125°C 
\(B Suffix) —20 to 85°C 
(C Suffix) . 2. 2... Oto 70°C 


Storage Temp. (A & B Suffix) -65 to 150°C 


(C Suffix) ~65 to +125°C 
Power Dissipation (Package) * 
Metal Can** 450 mw 
14 Pin DIP*** ’ 825 mW 
14 Pin Plastic DIP**** 470 mW 


“Device mounted with all leads welded or soldered 
to PC board. 
**Derate 6 mW/C above 75°C 
***Derate 11 mW/C above 75°C 
****Derate 6.5 mW/°C above 25°C 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
tarigtice define the functional operatina limits.” 


ELECTRICAL CHARACTERISTICS Ali DC parameters are 100% tested at 25 C. Lots are sample-tested for AC 
Parameters and high and low temperature limits to assure conformance with specifications. 


| CASUFFIX | 
CHARACTERISTIC A SUFFIX 


° 


N 
cS) 
i?) 


-55°C | 25°c |125°c | ~20/ | 25°¢ 
0°C 


B/C SUFFIX 


MAX LIMITS TEST CONDITIONS, UNLESS NOTED: 
|___B/C SUFFIX | nit | v+ = 15 V, V— = —15 V, Gnd = 0, Vper = Open*** 


~ 
ee) 
Ba 
(ona 


Vv Minimum Analog Signal ; 
1 ANALOG Handling Capability +15 +15 +15 +15 | £15 V_ | Switch ON Ig = 10 mA 
Be | See Leakage Curren 00] [Wes VV = TeV 
Leakage Curent = fri] [vps av. Ves TeV 
8 Channel ON 200 : Voovs ae wea 
9 Leakage Current —200 -5 1—200 Vp =Vg=-14V IN SS 
10 rt Input Current 0.0009 = | -10 | Vin = 2.4V 
ty (Se Input Voltage High [0005 Viyeisv 
P Peak Input Current 
12 U '1N (peak) Required for Transition ae ee fd HA | See Curve liny vs Vin 
T Input Current 2 
Wy HNL Input Voltage Low =A ~ me Vin = OV 
14 ice Turn-ON Time 1000 


tott Turn-OFF Time 


Source OFF 
Capacitance 


C Drain OFF: 
D(off) Capacitance 


Colon) t Psion) Channel ON Capacitance 


OFF Isolation 


Ww 
~ 
Oo 


2 


on 


| 
(o>) 
fan) 
= 
(ox) 


+2.3 
~2.3 
+0.7 


Positive Supply Current 
Negative Supply Current 
I+ Standby 
I~ Standby 


Positive Supply Current 


N NO 
wld 


= 
<e) 
~ 
NO 


Negative Supply Current 


NOTES: 


See Switching Time Test Circuit 


Vg=0, Vin =5V 

pF | Vp =90, Vin =5V 
Vp = Vs =0, Vin = 0 
Vin=5V RL = 1K GC, = 15 pF, 
Vs = 7 VRMS, f = 500 kHz 


Both Channels “ON,” Ving = 0 


f = 140 kHz 


- soupMs Bojpuy 


3 
> 


—_ 
oy © 
oj O 
NMOpPrmo], > Oofor =>] emp oy ot iy og 


Both Channels “OFF,” Vinp = 5 V 


ICXE 


tTypical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


“I D(on) is leakage from driver into “ON” switch. 
**“OFF” isolation = 20 log Vs/Vp, Vg = input to OFF switch, Vp = output 


HHH 


Functional operation is possible for supply voltages less than 15 V, but the input logic threshold will shift. For V+ = —V—= 10 V, 1.4 V may be 


applied to Vagr terminal. The Vaer terminal has Rypy = 21K $2. See Applications Section. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg may be + or ~ as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


LOGIC "0" = SW ON 


SWITCH y 
INPUT 


SWITCH 
OUTPUT 


OPEN +15 V 
O VREF O V+ 
sw eee 
1 OUTPUT 
Vsg=t5V © OVo 


LOGIC 
INPUT 
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TYPICAL CHARACTERISTICS 
| DS(on) Vs Vp and DS(on) VS Vp and Power 


Temperature Supply Voltage 
aie isa g Typical delay, rise, fall, settling times, and 


4 V+=+15V Be Weotiche De ep ceed |e = switching transients in this circuit. 
3 cp 


i 
ial 
‘= 
TONS 


VREF 


i 


titty 


A-—V+=+15V,V—=—15V 
'B-V+t=412V,V—=-12V 
C ~V+=+10 V, V—=—10V 
D~V+=+8V,V—-=-8V 


28 Gh EERE 


ENCE oe 
mee Ie 
Ranw eee 
a ee 
COON 


'DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 
t 


'DS(on) — ORAIN-SOURCE ON RESISTANCE (OHMS) 


-10 
Vp — DRAIN VOLTAGE (VOLTS) Vp — ORAIN VOLTAGE (VOLTS) 


Switching Time IS(off) oe ID(off) lf RGen. R~E or Cy is increased, there will 


vs Temperature vs Temperature” be proportional increases in rise and/or fall 
. RC times. Applying VGEN to D rather than 


HH V+= = +15 V | S results in much greater spikes. 


i 2eene 
zi Rees 
PVA TT TT 


t — SWITCHING TIME (ns) 


(VOLTS) 


Che ; sti 
nee? tlh, Wilts Wl WLLEL tds CHU Cl bs o 
MM NOP MMA 


cw LT 
Wt, UW Wt Us 


aie 
ae a het 
REE Aeccccsacas 


0 
-55 -35 -15 5 25 45 65 85 105 125 65. 


s(oft)! OR !p(off)l — SOURCE OR 
DRAIN OFF LEAKAGE CURRENT (nA) 


Vin — LOGIC INPUT VOLTAGE 


T — TEMPERATURE (°C) T — TEMPERATURE (° Cc) 


lin vs Vin ID(on) vs Temperature” 


PLT TT | vests 
BERERGEMER Sawn 
PLT TT tgeewre | T 
BEGRRELPOREREE 
ROSS a il RE 
BRRRERS (RR ReRE 
DSREERE RTE RG 
PET TT TTT T 
PLE ET 
LTV TTT 


1° TYPVy, 2 
Vin — LOGIC INPUT VOLTAGE (VOLTS) 


FE ie _ 3 Bee | | | eH eee 

—_, y WE yee ag ih 
LEE HEHEHE 

tH wy Ys WH Wh 
Zoe as 
_. COC eT 


Itypyyi — LOGIC INPUT CURRENT (uA) 
lIp(on) |— CHANNEL ON LEAKAGE CURRENT (nA) 


85 105 
T — TEMPERATURE (°C) 


Vth (Input Logic Threshold) Supply Current 
vs Power Supply Voltage vs Temperature 


ES a CO Se > “ET [TTT [vest 

me Beenie 

aS SF 

eae ee a ee 
qazteknawnas 
a I+, |I-| BOTH CHANNELS ON 
a os 
t+ 


tr, Jeon oF Coo 
ap ~ i a 
: COT et 
-55 -35 -15 5 25 45 65 85 105 125 


V+ = |V—|, POWER SUPPLY VOLTAGE (VOLTS) T — TEMPERATURE (°C) 


Vout — OUTPUT VOLTAGE (VOLTS) 


Vtp— INPUT LOGIC THRESHOLD (VOLTS) 
I+, |I—-| - SUPPLY CURRENT (mA) 


t — TIME (us) 
*The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog 
voltage and temperature, and will vary greatly from unit to unit. 
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TYPICAL CHARACTERISTICS (Cont'd) 
“OFF” Isolation Equivalent Circuit and Data 


ae oe eee | 


VGnpD = 9 


los] 
oO 


eis THIS | | 
Tae Ngee CUT 
Sue, et 


a 
3 
2 
2 
4 
t 60 
io) 
2 
uw 
i, 
oO 


Vs! 
IVpI 


‘ON’ 


APPLICATIONS 
Application Hints” 


+ 
Vin 


VIN 
Logic input 
Voltage 
ViNH Min/]| Voltage 
VINL Max Range 
(V) (V) 


-15 to +15 


PHASE SHIFT (° 


FREQUENCY (Hz) 


-12 to +12 


*Application Hints are for DESIGN AID ONLY, not 


guaranteed and not subject to production testing. 
-10 to +10 


** Electrical Characteristics chart based on V+ = +15 V, 
~8 to +8 V—=-15 V, Veer = Open. 


*** Operation below +8 V is not recommended. 


Logic Inputs 


Logic input circuitry protects the input MOS gate from static transients. A series MOS device shuts off when Vijyy exceeds 
the positive power supply. Negative transients are clamped to ground by a diode clamp. 


The input voltage characteristics have a current spike occurring at the transition voltage when the logic goes from VinyH 
to Vin- If a series resistor is used for additional static protection, it should be limited to less than 4.7 KQ2) to insure 
switching with worst case current spikes. 


The Function of VREF 


VREF is an internal connection which allows the user to establish the logic threshold voltage at which the switch changes 
state. The actual threshold voltage is equal to the voltage on the VREF pin. VREF is internally connected for a 1.4 V 
threshold at V+ = +15 V. For other thresholds and/or supply voltages, one may connect VREF to a voltage source or 
resistive divider whose output voltage is equal to the desired threshold. The internal impedance of VREF is 21 K{Q2 +30%. 


Additionally, to adjust VREF, a single pullup resistor can be used from the VpEF pin to a positive supply voltage to shunt 
the upper internal divider resistor. The equation below shows the calculation of the shunt resistor for the desired logic 
threshold voltage — this calculation is based on nominal internal resistor values, which are +30% in absolute magnitude. 
The adjusted trip point voltage (VREF) should be limited to an upper level of 5 V to avoid input logic switching transition 
hysteresis. 


+ ‘ « 
ne pa V 7 ) Calculation of RowyNT 
RSHUNT = Vtr Where R1 =~ 220 KQ2: nominal values, 
| ( vt ) R2~23KQ2. +30% run to run 
R1—R2 = 
Ver 


Example: for V+ = 15 V, VTRIP = 5 V, using nominal R1, R2 calc RSHUNT = 58 KQ. 
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APPLICATIONS (Cont'd) 


Programmable Gain Non-Inverting Amplifier 
with Selectable Inputs 


NOTE: Pin connections shown for metal can package 


0G200 


Integrator Reset 


VREF 


5 
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100K 3&2 


Non-Inverted Operation (Logic 1 = ON) 


Can be used with a second DG200 connected in 


the standard way to make a DPDT without 
the need for an additional inverter. 


TTL-CMOS 
ery | | LOGIC IN 


0G200 VREF 


100K 8: 


3X 
1N914 


NOTE: Both channels switch simultaneously 


C 
(100 pF -1 uF) 


5.1 megs? 


=~ | Vin dt (C in uF) 
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APPLICATIONS (Cont'd) 


TV CAMERA 1 


TV CAMERA z 


TV CAMERA 1 


fr L wm Tas | 


TV CAMERA 2 


li be orm ome ae 


NOTE: Pin connections shown are for metal can package 


VIDEO SWITCH WITH VERY HIGH OFF ISOLATION 
(f = DC to 10 MHz) 


00c9d 


VIDEO SWITCH 
(f = DC to 10 MHz) 


+15 V OPEN 


CAMERA 
1 SELECT [INy O 
{ } ° 


@ 45 dB ISOLATION A T 10 MHz OFF CAMERA 
TO ON CAMERA 


@ 40 dB ISOLATION AT 10 MHz, LOAD FROM 
= EACH CAMERA WHEN BOTH ARE OFF 


- U9 OB UN Incl. erun Ulvo 


e 94 dB ISOLATION AT 10 MHz OFF 
CAMERA TO ON CAMERA 

© 80 dB ISOLATION AT 10 MHz LOAD 
FROM EACH CAMERA WHEN BOTH 
CAMERAS ARE OFF 


@ 1.0 dB ON INSERTION LOSS 


- SOUIIMS Hojpuy 


CAMERA 1 SELECT 


CAMERA 2 SELECT 
ViIN2 


xXIUODI 
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APPLICATIONS (Cont'd) 


A Latching SPDT 


The latch feature insures positive switching action in response to non-repetitive or erratic commands. The Ay and Ao inputs 


are normally low. A HIGH input to Aq turns So ON. Desirable for use with limit detectors, peak detectors, or mechanical 
contact closures. 


+V (5 or 15 V) +15 NC 


QUAD 2-INPUT NAND GATES 
TTL-DM5400 or DM7400 
CMOS CD4011 or MM74C00 


TRUTH TABLE 


Ay 
~ 0 (normal) 
1 
0 
1 


INDETERMINATE 


Operation From a Unipolar Supply 


+30 V NC 


NOTE: Pin connections shown for metal can package 
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Analog Switch 
designed for... 
& Low Transient Switching 
i.e. Sample and Hold Circuits 
= Switching Multiple Signals 
suCN dS Multiplexing inputs 
@ High Frequency Signal 
Switching 
= TTL Compatible Systems 


DESCRIPTION 


Quad Monolithic SPST CMOS 


BENEFITS 


Ds Y 


Siliconix 


Environmentally Rugged 
O Latch-proof CMOS 

Reduced Switching Error 
O Low Charge Coupling 


Easily Interfaced 
O TTL, DTL and CMOS Direct Control 
Interface Over Military Temperature 


hangs 

Reduces External Component Requirements 

O +15 V Analog Signal Range with +15 V 
Supplies 

Reduced System Cross-Talk 

O Break-Before-Make Switching 

Eliminates Signal Error 

O 10 pA Typical Leakage From Source or 
Drain 


The DG201 is a 4-channel single pole signal throw analog switch which employs CMOS technology to insure low and nearly 
constant ON resistance over the entire analog signal range. The switch will conduct current in either direction with no offset 
voltage in the ON condition, and block voltages up to 30 V peak-to-peak in the OFF condition. The ON-OFF state of each 
switch is controlled by a driver. With a logic ‘‘O”’ at the input to the driver (0 V to 0.8 V) the switch will be ON, anda logic 
"1" (2.4 V to 15 V) will turn the switch OFF. The input can thus be directly interfaced with TTL, DTL, RTL, CMOS and 


certain PMOS circuits. Switch action is break-before-make. 


PIN CONFIGURATION 


Dual-In-Line Package 


ORDER NUMBERS: 
DG201AP OR DG201BP 
SEE PACKAGE 12 


DG201CJ 
SEE PACKAGE 8 


*Optional (Normally Left Open) 
SWITCH OPEN FOR LOGIC 11". INPUT (POSITIVE LOGIC) 


TOP VIEW 


SCHEMATIC DIAGRAM (Typical Channel!) 


V+ *VREF 
e @ 


re 


23K 22 
SK 22 


* OPTIONAL (NORMALLY LEFT OPEN) 
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0 ON 
1 OFF 


OD 


iP V+ 
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ABSOLUTE MAXIMUM RATINGS 


Vin and Veer to Ground ue 1s. 3 
Vs or Vp to V+ a. i.e: BOS Se ok BE 0, -32 V 
VsorVptoVv-...... 0,32. V 
V+ to Ground . ey a oe tk. “AGM 
V—to Ground. ee BS ES Be ek. Oh A es SO 
Current, Any Terminal Except S or D 30 mA 
Continuous Current, S or D 20 mA 
Peak Current, S or D 

(pulsed at 1 msec, 10% duty cycle max) 70 mA 
Storage Temperature (A & B Suffix) . . -65 to 150°C 


(C Suffix) . -65 to 125°C 


—0.3 V, V+ 


Operating Temperature (A Suffix) —55 to 125°C 
(B Suffix) -20 to 85°C 
(C Suffix) 0 to 70°C 

Power Dissipation (Package)* — 

16 Pin DIP** 900 mW 

16 Pin Plastic DIP*** 470 mW 


*Device mounted with all leads soldered or welded 
to PC board. 
**Derate 12 mW/°C above 75°C 
***Derate 6.5 mW/C above 25°C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25 C. Lots are sample-tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 


MAX 
TY 
CHARACTERISTIC 


Minimum Analog Signal 
Handling Capability 


Drain-Source 
ON Resistance 


Source OFF 
Leakage Current 


a A SUFFIX B/C SUFFIX UNIT 
~55°C | 25°C 125°C | -20°C/ | 25°C | 85°C/ 
o°c 70°C 


250 200 200 


LIMITS TEST CONDITIONS, UNLESS NOTED: 


V+ = 15 V, V— = —15 V, Gnd = 0, Vref = Open*** 


VIN=90.8V,Ilg=-1 mA 


Vs = 14V, Vp =—14V 


Vs =—14V, Vp = 14V 


i eae ee Garey 
Drain OFF Pe a PTS | 00 | | V= 14V, Vg = 14V 
ion Drain ON poor | Tt | oo | i | 20 Vp = Vs = 14V Goacay 
on . 
Leakage Current * = es ae Vn = Ve =—14V 
INH : 
Input Voltage High 1 10 Vin =15V 
ale PE ier re ee IN 
Peak Input Current 
A See C l V 
Input Current 
' -. - Vin =0 
ied ah input Voltage Low eae Pf feof fs | 9] o 
See Switching Time Test Circuit 
D 
Source OFF 
Vo =0,Vin=z5V 
A Drain OFF 
F Vp =0,Vin=z5V f = 140 KHz 
coca b | 
Channel ON 
c Vp = Vs = 0, Vin = 0 
18)" | Co(on) + CSion) Capacitance re ee ee ae oe ee ca ds 
Vin =5V,R, = 1K 2,C, = 20 pF 
x bao pet] ft fd esti ei 
20] S$] I+ Positive Supply Current 2.1 4.0 
ols pp ee ee eS ee ee ee saacenalonn ict 
22| P] 14+ Standb Positive Supply Current 1.4 3.0 3.0 
: y ad ce Cee ee een ce ee ene 
tTypical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. ICXF 
IVol 
*ID(on) is leakage from driver into “ON” switch. **” OFF” Isolation = 20 log Wol 
***Eunctional operation is possible for supply voltages less than 15 V, but the input logic threshold wilt shift. For V+ = |V—| = 10 V,+1.4V 


may be applied to the Vr EF terminal. The VREF terminal has Rypjy = 21K Q. See the Applications Section. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


LOGIC 
INPUT 35V 


ty << 20 ns 
tp << 20 ns 


SWITCH 
INPUT 


SWITCH 
OUTPUT 


+15 V 
O V+ 


SWITCH ay 
INPUT 
OUTPUT 2 
L 
Ve=+2V 0 Ov Vine Ves 
Ss O o*Vs 
Ri + "ps(on) 
LOGIC 
INPUT 


_ (REPEAT TEST FOR INo, IN3 AND INg) 
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TYPICAL CHARACTERISTICS 


'DS(on) VS Vp and 
Temperature 
PE EE vee ety 
eee 


V-=-15V 


DS(on) — DRAIN-SOURCE ON RESISTANCE 
(OHMS) 


Vp — DRAIN VOLTAGE (VOLTS) 


Switching Time vs 
Temperature 


V+=+15V 
V-=-15V 


my 

[=] 
8 S 
oO o 


BREEN 
BERNE AEe 
Ea eal 


400 


t — SWITCHING TIME (ns) 


Eka eae 


-55 -35 -15 5 25 45 65 85 105 125 


T — TEMPERATURE (°C) 


lin vs VIN 


eM bee ee 
COO 389 
Cee LEE 
coo tHe 


1 TYPVy, 2 3 
Vin — LOGIC INPUT VOLTAGE (VOLTS) 


] 
N 
° 
ra) 


| 
J 
a 
° 


— LOGIC INPUT CURRENT, (uA) 
| BR 
ic] tO 
o °o 


INyny! 


OFF Isolation vs Frequency 


“OFF” ISOLATION (dB) 


es 
ee 


10° 106 107 


20 


IVs] 
IVpl 


f — FREQUENCY (Hz) 


lis(off)!or I!D(off)!- DRAIN OR SOURCE OFF 
LEAKAGE CURRENT (nA) 


lIp(on)! — CHANNEL ON LEAKAGE CURRENT (nA) 


'DS(on) VS Vp and 
Power Supply Voltage 


A —V+=+15V, V—=-15V 
B -— V+=+12V,V—=-12V 
C —V+=+10V, V—=-10V 
D—V+=+8V,V—=-8V 
| ener Se | po l 1 ‘ 


DS(on) — DRAIN-SOURCE ON RESISTANCE 


“15-10 ~-5 =O 5 1015 
Vp — DRAIN VOLTAGE (VOLTS) 


ID(off) °F IS(oft) 
vs Temperature” 


SS SS SES SS SES ES SE 

Ee Se eS ees ae we ee AN 
+—_}—_ + 4 | AY 
at RX 


RAMADAN SANS WS NAN 
WNQL AT QYMQWuw NN 


AX KY KKK YY 


25 45 65 85 105 125 


KS RN RS RS NN SS RAR 


T — TEMPERATURE (°C) 


ID(on) VS Temperature™ 


——! 
mS S SSS SNS RS SSS SS SS S S RY 


< ‘ < — “ 


25 85 105 125 
T — TEMPERATURE (°C) 


Supply Current vs Temperature 


(i ae 
Seer Reae 
Eellvelslt sll alt pealeedl ce) 
ele 


I+ [I—-| — SUPPLY CURRENT (mA) 


— -35 -15 5 25 45 65 85 105 125 


T — TEMPERATURE (°C) 


*The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog 
voltage and temperature, and will vary greatly from unit to unit. 
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Typical delay, rise, fall, settling times, and 
switching transients in this circuit. 


If RGeEn. Ry or Cy is increased, there will be 
Proportional increases in rise and/or fall RC 
times. Applying VGEN to D rather than S 
results in much greater ton spikes. 


Vin — LOGIC INPUT 
VOLTAGE (VOLTS) 


Eee 
ae eee eee 
eae i ale 


VGEn =7*10V = 


Vout — OUTPUT VOLTAGE (VOLTS) 
o 


N 
SGN 
aed Ie 


PIN 
aeeee 


VGEN =~—10V 
-1 0 1 2 3 4 
t — TIME (us) 
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APPLICATIONS Application Hints* _ 
V 
y IN 
iw ; REF Logic Input 
Positive | Negative] Reference 
Pin Voltage 

VINH Min/ Voltage 
"Application Hints are for DESIGN AID ONLY, not Vine Max Range 


guaranteed and not subject to production testing. (V) (V) 


**Electrical Characteristics chart. based on V+ = +15 V, © ; #15 46 +15 


V—=-15V, Vege = Open. 
sad -12to +12 
Operation below +8 V is not recommended. 


-10 to +10 


-8 to +8 


Logic Inputs 
Logic input circuitry protects the input MOS gate from static transients. A series MOS device shuts off when V|jy exceeds 
the positive power supply. Negative transients are clamped to ground by a diode clamp. 


The input voltage characteristics have a current spike occurring at the transition voltage when the logic goes from ViNH 
to VINL. If a series resistor is used for additional static protection, it should be limited to less than 5.6 K{2 to insure 
switching with worst case current spikes. . 


The Function of VREF 


VREF is an internal connection which allows the user to establish the logic threshold voltage at which the switch changes 
state. The actual threshold voltage is equal to the voltage on the VREF pin. VREF is internally connected for a 1.4 V 
threshold at V+ = +15 V. For other thresholds and/or supply voltages, one may connect VREF to a voltage source or 
resistive divider whose output voltage is equal to the desired threshold. The internal impedance of VREF is 21 K&2 +30%. 


Additionally, to adjust VREF, a single pullup resistor can be used from the VREF pin to a positive supply voltage to shunt 
the upper internal divider resistor. The equation below shows the calculation of the shunt resistor for the desired logic 
threshold voltage — this calculation is based on nominal internal resistor values, which are +30% in absolute magnitude. 
The adjusted trip point voltage (VREF) should be limited to an upper level of 5 V to avoid input logic switching transition 


hysteresis. + 
y Rix pa( V = ) Calculation of RSHUNT 
Ponds Var Where R1~220KQ nominal values, 
- | ( vt ) —  -R2~23KQ = #30% run to run 
R1—R2 _— 
Vtr 


Example: for V+ = 15 V, VTRIp = 5 V, using nominal R1, R2 calc RSHUNT = 58 KQ. 


Sample and Hold 


Vino ) 2N4400 


TYPICAL PERFORMANCE: LOGIC 
AQUISITION TIME = 25 wSEC INPUT 
APERATURE TIME = 1ySEC LOW = SAMPLE 
SAMPLE TO HOLD OFFSET =< 5mvV HIGH = HOLD 
DROOP RATE = 5 mV/SEC : . : 
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APPLICATIONS (Continued) 


TTL 
CONTROL 


V+ 


DG201 Gnd 


Active Low Pass Filter with Digitally 
Selected Break Frequency 


C4 = 150 pF V+ DG201 Vrer 


fc4 
SELECT O 


'c3 
SELECT © 
C2 = 0.015, F 14 


fc2 
SELECT O 
Cy =0.15yF 


fo1 
SELECT © 
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O Vout 


Programmable Gain Non-Inverting Amplifier 
with Selectable Inputs 


VOLTAGE GAIN - dB 


FREQUENCY - Hz 


A, (VOLTAGE GAIN BELOW BREAK FREQUENCY) 
=93 = 100 (40 dB) 
Ry 


1 


f, (BREAK FREQUENCY) = 
2nR3Cx 


1 


f, (UNITY GAIN FREQUENCY) = —_—_— 
2nR4Cyx 


MAX ATTENUATION = “28{on) ~ -40 4B 
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APPLICATIONS (Continued) 


SEQUENCER (2 BIT BINARY COUNTER) 


MUX 
SEQUENCE © 
RATE 


RESET O 


DUAL J-K FLIP FLOP POSSIBILITIES 
TTL — SN5473 
CMOS — CD4027 


ENABLE O 


4-Channel Sequencing MUX 


DECODER ANALOG SWITCH 


3 INPUT NAND POSSIBILITIES 
TTL — 1-1/3 SN5410 
CMOS -— 1-1/3 CD4023 


Truth Table 


SEQUENCER SWITCH STATES 
OUTPUT (- DENOTES OFF) 
0 1 | sw1 sw2 sw3 sw4 


1 pulse 
_2 pulses 


3 pulses 


4 pulses 


Operation From a Unipolar Supply 


+30 V NC 


VIN 


Vout 


0<VaNnALoG <30V = 
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O Vint 


O VIN3 


APPLICATIONS (Continued) 


A Latching DPDT 


The latch feature insures positive switching action in response to non-repetitive or erratic commands. The Aq and Ag inputs 
are normally low. A HIGH input to Ag turns S; and S9 ON, a HIGH to Aj turns S3 and Sy ON. Desirable for use with 
limit detectors, peak detectors, or mechanical contact closures. 


+5 V 3 P 
O Sy 
> ! 
: D- >-- 
- 
i 10 f O OUT 1 
A2 BD; i b 11 
O $3 
14 
QUAD 2 INPUT O So 


NAND GATES 


TTL — DM7400 
OR DM5400 


CMOS ~ CD4011 
or DM74C00 


J U UU LU 
\/ 
| 


$3 &S4 S1 & So 
same same 


on off 
off on 


INDETERMINATE 
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Quad Monolithic SPST CMOS 
‘Analog Switch 


designed for... 


gio 
a 


g Low Transient Switching 
i.e., Sample and Hold Circuits ° 
g Switching Multiple Signals . 
such as Multiplexing Inputs 


mw High Frequency Signal 


Switching e.g., Computer 


Peripheral Equipment 


= TTL Compatible Systems 
Including iat halen 


Systems 


DESCRIPTION 


-: 


Siliconix 


BENEFITS 


Environmentally Rugged 
O Latchproof 
O Operation up to 40 V 


Reduced Switching Error 
O Low Charge Coupling 


Easily Interfaced 

O TTL, DTL and CMOS Direct Control 
Interface Over Military Temperature 
Range 


Reduces External Component Requirements 

O +15 V Analog Signal Range with +15 V 
Supplies 

Reduced System Cross-Talk 

O Break-Before-Make Switching 


Eliminates Signal Error 
O 0.01 nA Typical Leakage From Source 
Or Drain 


Pin for Pin Compatible with Intersil 
1H5052 


Low Cost 


The DG211 is a 4-channel single pole single throw analog switch which employs CMOS technology to insure low and nearly 
constant ON resistance over the entire analog signal range. The switch will conduct current in either direction with no offset 
voltage in the ON condition, and block voltages up to 30 V peak-to-peak in the OFF condition. The ON-OFF state of each 
switch is controlled by a driver. With a logic 0” at the input to the driver (0 V to 0.8 V) the switch will be ON, and a logic 
“1"" (2.4 V to 15 V) will turn the switch OFF. The input can thus be directly interfaced with TTL, DTL, RTL, CMOS and 
certain PMOS circuits. Switch action is break-before-make. Logic inputs can directly connect to op-amp output swings. 


PIN CONFIGURATION 


Dual-tn-Line Package 


SWITCH OPEN FOR LOGIC ” 


TENTATIVE DATA SHEET 


TOP VIEW 


0 ON 
1 OFF 


1” INPUT (POSITIVE LOGIC) 


This page provides tentative information on a new product. Siliconix reserves the right to change specifications for this 


product in any manner without notice. 
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ABSOLUTE MAXIMUM RATINGS 


Vin to Ground 
Vsor Vp to V+ 
Vs or Vo to V- 
V+ to Ground 


Current, Any Terminal Except S or D 
Continuous Current, S or D 
Peak Current, S or D 
(pulsed at 1 msec, 10% duty cycle max) 
Storage Temperature (A & B Suffix) 
(C Suffix) 


—§5 to 125°C 
—20 to 85°C 
Oto 70°C 


Operating Temperature (A Suffix) 
(B Suffix) 
(C Suffix) 

Power Dissipation (Package) * 

16 Pin DIP** 

16 Pin Plastic DIP* ** 


*Device mounted with all leads soldered or welded to 
PC board. 
**Derate 12 mW/°C above 75 C 
***Derate 6.5 mW/°C above 25°C 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS an pc parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and 


low temperature limits!to assure conformance with specifications. 


CHARACTERISTIC 


% Min. Analog Signal 
ANALOG Handling Capability 
2 : Drain Source 
: 4 DS(on) ON Resistance 
W 
4 f Source OFF 
= T S{off) Leakage Current 
Cc 
6 H Drain OFF 
5 D(off) Leakage Current 
8 2 Drain ON 
; Dion) Leakage Current 
10 i Input Current, 
re N INH Input Voltage High 
ee U Input Current, 
T INL input Voltage Low 
13 tan Turn-ON Time 
14 tof Turn-OFF Time 
15 toff2 Turn-OFF Time 
Source OFF 
1 
6 D Cs(off) Capacitance 
Y - 
N Drain OFF 
17 x CD (off) Capacitance 
M 
i i; Channel ON 
18 c Cp(on) + Cs(on) Capacitance 


OFF Isolation? 


= 
<e) 


Interchannel 


20 Crosstalk 
Isolation 


21 S I+ Positive Supply Current 

22 U I- Negative Supply Current 
P 

23 Ie Logic Supply Current 


1. Typical values are for DESIGN AID ONLY, not guaranteed and 


not subject to production testing. 
2. !D(on) is leakage from driver into ON switch. 


IVs! 


3. OFF Isolation = 20 log 
Vp = output. IVp! 


SWITCHING TIME TEST CIRCUIT 


, Vg = input to OFF switch, 


0.02 
0.02 


-0.15 
—0.0004 
0.003 


—0.0004 


I+ 
— 
iS) 
it 
i = 
— — oi 
=] 


PROPOSED MAX 
LIMITS 


C SUFFIX 


Typ! 
25°C 


125 
115 


420 


ie) 
{e) 
(=) 


oO ig) 
o i<e) 
or oO ~ ~ (o) 


NO 
oO 


ao 
Oo 


0.25 
0.22 


TEST CONDITIONS, UNLESS NOTED: 
V+ = 15 V, V—=-15 V, Gnd =0,V,_ = 5 V 


UNIT 
25°C 
Ig = 10 MA When ON: 


175 
175 


Vp =10V 

Vp = -10V 

Vg =14V,Vp=-14V 
Vs =-14V,Vp=14V 
Vp =14V, Vg =-14V 
Vp =-14V,Vg=14V 
Vp =Vg=14V 

Vp =Vsg=-14V 

VIN =2.4V 

VIN =15V 


VIN =0.8V,Ig =-1 mA 


VIN =2.4V 


Vin =O08V 


> 


VIN = 0 


500 
See Switching Time 
Test Circuit 


Vs =0,Vin=5V 
pF Vp =9, Vin =5V f = 1 MHz 
Vp =Vsg=0, Vin =O 


Vin =5V,R = 1K 9, Cy = 15 pF 
Vg = 2 VRMS, f = 1 MHz 


0.4 mA Vin =Oor 2.4V 


1.2 


TENTATIVE DATA SHEET ICMC-A 


This page provides tentative information on a new 
product. Siliconix reserves the right to change spec- 
ifications for this product in any manner without 
notice. 


Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vs may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


LOGIC 
INPUT (IN4) 


tp<20ns 50% 
te’< 20 ns ‘5 


SWITCH y 
INPUT 


SWITCH 
OUTPUT (Vo) 
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SWITCH 


INPUT SWITCH 


$4 OUTPUT 
Vs =+2V O 
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Low-Charge Coupling JFET = 


: Ss + L Siliconix 
desi df 
esigne OLreece BENEFITS 
@® Minimum Signal Errors 
Eo | Low Error Sample and Hold © Low Charge Feedthrough 7 Picocoulombs 
° e Typical 
Circuits ae 
| on X ID(OFF) Error Factor 
e ° ° r O Low Leakage Less Than 10 Picoamps 
mw 100 MHz Signal Switching with Typical 
High OFF lsolation © Low Distortion — Constant ON Resistance 
P @ Easily Interfaced 
a Presettable Integrators with © TTL and CMOS Logic Compatibility 
ee Over Full Temperature Range 
Minimum Offset Error panaeharinns 
| @ Compact Circuit Layouts 
gw Low Distortion Click Free © Several Form Factors Available in Single 
A dio Switching sa 2XSPST, SPDT, 2XSPDT, 
U XDPST 


DESCRIPTION | 


The DG281 series incorporates N-channel junction-type field-effect transistors (JFETs) designed to function as electronic 
switches. Level-shifting drivers enable TTL or CMOS outputs to control the ON-OFF state of each switch. The driver is 
designed to provide break-before-make action when switching from one channel to another. The low switch capacitance 
results in a minimal amount of charge-feedthrough into the analog signal path. In the ON state each switch conducts current 
equally well in either direction. In the OFF condition the switches will block voltages up to 22.5 V peak-to-peak. 


PIN CONFIGURATIONS (Top View) — Dual-In-Line Package TO-116 | SCHEMATIC DIAGRAM (Typical Channel) 
Metal Can Package TO-100 


DUAL SPST 


ORDER NUMBERS: ORDER NUMBERS: 
DG281AA OR DG281BA DG281AP OR DG281BP 
SEE PACKAGE 2 SEE PACKAGE 11 


Vv 


L 
ORDER NUMBERS: ORDER NUMBERS: 


APPLICATION HINTS* 


DG287AA OR DG287BA DG287AP OR DG287BP . 
IN 
SEE PACKAGE 2 . SEE PACKAGE 11 i pe, Ve. “Wal “eae lapis Vs 
DUAL DPST Positive Negative Logic Reference Voltage Analog 
Supply Supply Supply Supply Vinny Min/ Voltage 
LOGIC | SWITCH Voltage Voltage Voltage Voltage Vipjy_ Max Range 


(V) (V) (Vv) (V) (V) 


OFF 
ON 


DUAL SPDT 


+15** —15 .+5 2.0/0.8 
2.0/0.8 
2.0/0.8 


-7.5 to +15 
—12.5 to +10 
—-4.5 to +12 


*Application Hints are for ‘DESIGN AID ONLY, not guaranteed 
and not subject to production testing. 


ORDER NUMBERS: 
DG284AP OR DG284BP 
SEE PACKAGE 12 


ORDER NUMBERS: 
DG290AP OR DG290BP 
SEE PACKAGE 12 


SWITCH STATES ARE » 
FOR LOGIC “1” INPUT 
(POSITIVE LOGIC) 


**Electrical Parameter Chart based on V+ = +15 V, V— = —15 V, 
V_=5 V, VR = Gnd. 
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ABSOLUTE MAXIMUM RATINGS 


Power Dissipation” 
Metal Can** 


ES TOCMIIN wear Geese ca ete brie geet aes ee oh ae aot 8V 
Vi-TO- Vie: cco eee alee be ME a eee ed 8V 
MONO VR ck havo 4 SOEs Ae oe Cases 8V 
WRI bik ee 4 be bh eee & a es Sg 27 V 
ViRGtO: VIN «cena etecters wa etek See ee SS ee Soe 4 8V 
Current (Any Terminal)... .............20. 20 mA 


-65 to +150°C 
—§5 to +125°C 
~20 to +85°C 


Storage Temperature 
Operating Temperature (A Suffix) 
(B Suffix) 


ELECTRICAL CHARACTERISTICS 


* All leads welded or soldered to PC board. 
**Derate 6 mW/°C above 75°C. 
***Derate 11 mW/°C above 75°C. 
****Derate 12 mW/°C above 75°C. 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25 C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX LIMITS 


DG281B, DG284B | unt 
DG287B, DG290B 


DG281A, DG284A 
DG287A, DG290A 


CHARACTERISTIC 


TEST CONDITIONS, 
UNLESS NOTED: 
V+ = 15 V, V- =-15 V, 
VL =5V,VR=0 


1 DS(on) Se z= 300] 500 a 300} 500 Vo=-75V] Is=-1 matt 
2] ifsc toapecovem | | 8] 0 | 2| roo] | ST] 

2] Elion ae etEnane | | 2] 199] |] t00] ma | YON, 

2 'D(on) * !s(on) is ee nae ae | ele ee V tt 

5] TNL se ee 250 | -250 -250 | -250|-250 Vin =0 

6 |S fine iret eltans ih Vine oY 


7 ton Turn-ON Time 4 
8 toff Turn-OF F Time Pd 


6 Source OFF 
S(off) Capacitance 


qn — 

a g 
N 

sl 
—_ 
O° 

i 
No 
oO 
U 3 = ro) 


See Switching Time Test Circuit 


un" 


Vs=-5V, 
D= 
N : 
Drain OFF j Vp=-5 Vv 
10 A |* , f = 
M CDioff) Capacitance Is =0 eS 
! 
Channel ON re 
11 | © | Cp(on) + Cs(on) Ganacisnee 14-17 Typical Vp=Vs=0 
12 Charge- Vs = 238. See Charge-Feed- 


POWER SUPPLY CURRENTS 


ae arg | 96281 | oczse | ocaer | oca00 | unr | TestconpiTions 
14] | 1+ Positive Supply Current «| 15 | 3 | o8 | o8 | 
15| S| 1 Negative Supply Current | -5 | -55 | -3 | -3 | Vin = ot 
16] [i _togiesuppivcurene | 45 | as | a2 | 32 | 
18], | _Negative Supply Current | 5 | 4 | -3 | -3 Vin <5 vt 


Tif driver has two channels, both are active. 


*Typical values are to DESIGN AID ONLY, not guaranteed and not subject to production testing. 


Switch being tested ON or OFF as indicated. Input Logic Low 0.8 V. 
Input Logic High 2V. 


TRUTH TABLE 
[pevice [wa | sw] 


DG281 
DG284 
DG287 
DG290 


Paws Pe [ove [ove 
DG281 0.8 V N 08V ON 
pe Liev | ore | = | fav | ore | = 


DG284 0.8 V OFF 
2.0V oO 

DG287 0.8 V 
2.0 V 

DG290 | 0.8V 


2.0 V 


O 
16) 


N 
OFF 
N 
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OFF 
ON 
OFF | ON 
ON OFF 


osv | OFF | OFF 
20v | ON ON 
ON 
OFF 
orF | ON 
ON OFF 


0.8V 
2.0 V 


CMJB-NH 
CMJA-NH 
CMJC-NH 
CMJB-NH 
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CHARGE INJECTION TEST CIRCUIT 


SWITCH 
OUTPUT 
Vo 


CHOLD 


HG 390 pF 


4Q — CHARGE-FEEDTHROUGH 
(PICOCOULOMBS) 


LOGIC “1 = SWITCH ON 


LOGIC INPUT 
t < 10 ns 
te< 10 ns LOGIC “0” = SWITCH OFF 


SWITCH OUTPUT GEN 
Vo 


SWITCHING TIME TEST CIRCUIT 


logic input waveform as shown. Note that Vs may be + or may result in spikes at 
— as per switching time test circuit. Vo is the steady state waveform. 


DG281 DG284 DG287 DG290 


LOGIC ‘1 = SW. ON 


INPUT 
t < 10 ns ° SWITCH 
te < 10 ns INPUT 


SWITCH 
INPUT 


t— TIME (ns) 


SWITCH 


OUTPUT (REPEAT TEST FOR 


INz AND Sp) 


Vo=R Rt. 
e SRL * Fpsion) 


TYPICAL PERFORMANCE CURVES 


Supply Current vs 
ID(off) vs. Temperature Temperature 


Ip(off) — DRAIN OFF CURRENT (pA) 
| — SUPPLY CURRENT (mA) 
1 — SUPPLY CURRENT (mA) 


ie] 
105 125.)—(« 145 —55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


“OFF” Isolation vs Supply Current vs 
Frequency Temperature 


OFF ISOLATION (dB) 


iconim 


Vin! | 
Ve | 


| AI 
LE ON HT 
EE 


1 — SUPPLY CURRENT (mA) 
| — SUPPLY CURRENT (mA) 


0 
-55 -35 -15 5 25 45 65 85 105 125 
f — FREQUENCY (Hz) T — TEMPERATURE (°C) 


Sil 


Switch output waveform shown for Vg = constant with output with switch on. 


Charge Feedthrough vs 
RGeN and Vcen 


VGEN — GENERATOR VOLTAGE (VOLTS) 


4Vo = ERROR VOLTAGE GENERATED 4Q= CHARGE INJECTED BY SWITCH 
ACROSS CAPACITOR DURING TURN-OFF 


= 4Vo X CHOLD 


Feedthrough via gate capacitance. 
leading and trailing edge of output 


Switching Time vs Vs and 
Temperature > 


T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


bs 
ok 
= 
i 
ne 


7 PSS 
as oe 
[eS aa a 


-55 ~35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


0 
—-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 
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rDS(on) vs Temperature l1N vs VjN and Temperature Capacitance vs Vp or Vs 


foo] 
oS 


ly — INPUT CURRENT (uA) 


ic 
££ 
Ww 
oO 
2 
< 
EF 
[S) 
<x 
a 
= 
oO 
| 
oO 


id 
° 


0 
55-35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) SNOB. 6-4 22 8 
Vp OR Vg — DRAIN OR SOURCE VOLTAGE (VOLTS) 


rps — DRAIN-SOURCE ON RESISTANCE (OHMS) 


oT wane 


PTrrvAL owrltUnING IRANSICNIG 


Equivalent “OFF” Circuit 


on 
On 
ome) 
> 
0.34 pF Ie 
22 
72 
S 2.9 pF 0.8 pF D 
VGEN=5V 
ee eG 
Ce os 
a pe 
If Rgen. RL or Cy is increased, there will be il 
proportional increases in rise and/or fall times. 
2 
ro 
=O 
ee 
> 
Wu 
Cg 
|< 
or 
-! 
2.5 
> 
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FEATURES 
e MINIMAL INTEGRATION ERROR 

DUE TO LOW CHARGE FEEDTHROUGH 
e LOW LEAKAGE 


T — TIME (uS) 


VIDEO INPUT © 


SYNC/BLANKING 
LEVEL (—ve DC) 


BLANKINGO 


FEATURES 


@ MINIMAL OUTPUT SPIKES 
DUE TO LOW CHARGE FEEDTHROUGH | 1/2 x DG281 | 

¢ NEGLIGIBLE FEEDTHROUGH | | ' 
DURING BLANKING INTERVAL 


xIUODI 
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DG300 DG301 DG302 DG303 
DG304 DG305 DG306 DG307 


icon 


Monolithic CMOS Analog =§ 
Switches —e 
designed for... S iecewesitieey hl 


O Latchproof CMOS 


Low Standby Power 
O 0.06 uW Typical 


g@ Low Leakage Switching @ Minimizes Signal Error 
e e e O 0.1 nA Typical Leakage 
i.e. Sample and Hold Circuits 


@ Low Operating Power 
= Communication Systems 


= Portable, Battery Operated Circuits 


O. 0.06 pW Typical for DG304-407 
@ Reduced Voltage Drop Across Switch in ON 


m Low Level Switching Circuits Condition 
© Tds(on) < 50 2 
= Fast Switching Circuits ® Minimizes Switching Time 


0 Typ ton & toff < 180 ns 
@® Minimizes System Power Requirements 
O Single Supply Operation Capabilities 


such as Multiplexers 


= Standard Linear Dual Supply Sneha | 
Voltages or Single Supply Systems © TTL, DTL and CMOS Input Compatible 


@ Reduces External Component Requirements 
DESCRIPTION © Logic Input Overvoltage Protection 


The DG300 through DG307 switch family features four switching functions using CMOS technology for low and nearly 
constant ON resistance (less than 50 (2) over the full analog signal range. In the ON condition the switches will conduct 
current in either direction with no offset voltage. With low power dissipation, (a few milliwatts for the DG300-303, a few 
hundred microwatts for the DG304-307), this series of switches becomes an ideal candidate for battery-powered or remote 
‘switching applications. The switching speed is among the fastest available with the low quiescent power dissipation. In the 
OFF condition, the switches will block voltages up to 30 V peak-to-peak. A logic input driver controls the ON/OFF state of 
the switches. (See the “Pin Configuration’’ for switch status with a logic ‘’1’’ input.) The DG300-303 switches are TTL and 
CMOS input compatible and have a logic ‘‘0”’ state with an input less than 0.8 V and a logic ‘1’’ state with an input greater 
than 4.0 V. A pull-up resistor should be added for totem pole TTL outputs. The DG304-307 switches are CMOS input 
compatible and have a logic “O’’ state with an input less than 3.5 V and a logic ‘1” state with an input greater than 11 V 
(for 15 V positive supply). The logic inputs are protected against overvoitage up to 18 V above and 36 V below the positive 
supply. The combination of low cost, low power, low resistance and fast speed optimizes system design. 


PIN CONFIGURATIONS 


DUAL SPST DG300 or DG304 
Metal Can Package Dual-in-Line and Flat Package 


SPDT DG301 or DG305 
Dual-in-Line and Flat Package Metal Can Package 


ORDER NUMBERS: 
DG300AP OR DG300BP 
D2 bG304aP OR DG304BP 
SEE PACKAGE 11 
DG300CJ 
DG304CJ 
SEE PACKAGE 7 
DG300AL OR DG304AL 
SEE PACKAGE 16 


ORDER NUMBERS: 
DG301AP OR DG301BP 
DG305AP OR DG305BP 
SEE PACKAGE 11 
DG301CJ 
DG305CJ 
SEE PACKAGE 7 
DG301AL OR DG305AL 
SEE PACKAGE 16 


TOP VIEW. TOP VIEW TOP VIEW 


ORDER NUMBERS: 


DG300AA OR DG300BA LOGIC] SWITCH 
DG304AA OR DG304BA OFF 
SEE PACKAGE 2 ON 
DUAL DPST DG302 or DG306 
Dual-In-Line and Flat Package ORDER NUMBERS: 


[4] V+ pG302AP OR DG302BP_ 
S4 DG306AP OR DG306BP 


D4 SEE PACKAGE 11 [LOGIC] SWITCH 
ee 
DG306CJ ll 

SEE PACKAGE 7 SEE PACKAGE 7 


~ DG302AL OR DG306AL DG303AL OR DG307AL 


SEE PACKAGE 16 PACK 
SWITCH STATES ARE FOR LOGIC “1” INPUTS (POSITIVE Locic) SEF penne 


TOP VIEW 
ORDER NUMBERS: 


LOGIC | swi1 | sw2| DG301AA OR DG301BA 
OFF | ON |DG305AA OR DG305BA 
ON OFF SEE PACKAGE 2 
DUAL SPDT DG303 or DG307 . 
ORDER NUMBERS: ‘Dual-In-Line and Flat Package 


DG303AP OR DG303BP 
DG307 AP OR DG307BP 
SEE PACKAGE 11 
DG303CJ 
DG307CJ 


TOP VIEW TOP VIEW 
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ABSOLUTE MAXIMUM RATINGS 
vt 418 V, Vt -36V 


Vin toGround . . . ... 
WOR Vip cae’e Be Me ey Gee cer 
VttoGround. . . . . 
VttoV7 .. ; ‘ 


Current, Any Fetivinal (Except S or ‘'D) 
Current, Sor D, Continuous... . . 
Pulsed 1 ms 10% Duty Cycle 

Operating Temperature (A Suffix) . . 

(B Suffix) 

(C Suffix) . .. 
Storage Temperature (A & B Suffix) 

(C Suffix). . . . 


ELECTRICAL CHARACTERISTICS 


Power Dissipation* 


. Vt to V- 14 Pin Sidebraze DIP (P)** .. . . 825 mW 
. , +386 V 14 Pin Plastic DIP (J)*** 2. 2. 2. 2. 2...) 470 mW 
. . . +36 V Metal Can (A)**** Swf 450 mW 
. . . 30mA Flat Package (L)***** . ., 750 mw 
- . . 30mA “Device mounted with all leads welded or soldered to 
be MOOI PC board. 
-55 to +125 C **Derate 11 mW/C above 75°C 
-20 to +85 'C ***Derate 6.5 mW/°C above 25 C 
Oto+70C ****Derate 6 mW/C above 75°C 


-65 to +150°C 
-~65 to +125°C 


*****D erate 10 mW/C above 75 C 


“Absolute Maximum Ratings are stress limits only. Exceed- 
thacs limits mony cauee device demaae Electrical Charac- 
teristics define the functional operating limits.” 


. 
pam 
oe 


All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


Characteristics 


Minimum Analog Signal 
Handling Capability 


= 


VANALOG 


Drain Source 


"DS(on) ON Resistance 


Source OFF 
Leakage Current 


S 

Ww 

{ ‘ 

Cc 

H » 

I 

N 

| 

U 

T 

S 
Te oes 
©} [eg tenon iow | 
: Ce 

a ee 

Y 
17 N 

A 

M 

! 

Cc 

Ss 

U 

P 

P 

L 

Y 


aPr | & }w tr 


Drain OFF 
Leakage Current 


Channel ON 
Leakage Current 


Input Current 
Input Voltage High 


Turn ON Time 
Turn OFF Time 
Turn ON Time 


Turn OFF. Time 


Cs (off) Source OFF Capacitance 


Co (oft) Drain OFF Capacitance 


Cd (on) + Cg(on) Channel ON Capacitance 


Input Capacitance 


Positive Supply Current 


Positive Supply Current 


Negative Supply Current 


NOTES: 


1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


DG300-303 Only 
DG300-307 Only 


Input Current Input Voltage Low 


DG300-303 
Only 
DG304-307 
Only 
Break-Before-Make}] 0G301/303 
Interval DG305/307 Only 


2 

fT 

{ 

= | { 
Ea i Sle)a18 o|o ofo uA 
is oO ;yO;T OT -— ne Wee! -~ fo 


Only 


Only 


Max Limits 
A/B Suffix C Suffix Unit Test Conditions 
V+= +15 V, V—-=—-—15V, Gnd = OV 
Typ! |-55°C/ 125°C/ Z n 
oc 7OC 
25°C }-20°C 85°C 


+ 
= 
oi 
oA 


15 Switch ON Ig = 10mA 
- Vp =t10V, Ig =-10 mA 
Vp =-10V, Ig = +10 mA 


Vg = +14 V, Vp =-14V 


w 
oO 
oi 
[=) 


Note 2 


Ww 
[o) 
on 
oO 


=~14V,V +14 V 
Vs mas Note 2 
Vp =tl4V,Vs=-14V 


Vp =-14V, Vg =+14V 


Vv Vv +14V 
aaa Note 2 


~200 Vp = Vs =-14V 


VIN = +15 V 


0.001 Vin = +15 V 


A 
—_ 
! I 
nm | = = = ~ 
oro colo oijni nu 
= = OoO;o oO [o) o7;joaloa 


Vin =9 


See Switching Time Test Circuit 
See Break-Before-Make Time Test Circuit 


Vs= 0, Note 2 


Vp= 0, Note 2 
Vp =Vs= 0, Note 2 f= 


| t | aT, o 
e-fTapropr ma Oyo} o 


= 1 Viana: #600 kHz 


be besebehe =4V (One Input) All Other Inputs = 0} 


=o 
Cd ACO I 


{ 
son Pw [orf [ol — 


rear [ tw | 60 |} wo | 
-o.o1 |-10 | -10 |-10 | [roo] | 


Vin = 0.4 V (All Inputs) 


Vin = +15 V (AI Inputs) 


Vin = 0 (AI Inputs) 


LOeNa 90€9Nad S0eNa voeda 


SOUIIMS Hojpuy 
coeHN(d ZOEHNA LOCHNd 0OCOd 


2. Vin = Input voltage to perform proper function, 


3. “OFF” tsolation 420 log Vs/Vp. Vg = input to OFF switch, Vp = Output 


DG300 ICMA-A DG302 ICMB-A 
DG301 ICMA-B DG303 ICMB-B 

DG300-303: Vin — For logic 1" = 4 V, for logic “O"=08V 
DG304-307: Vjny — For logic 1" = 11 V, for logic "0" = 3.5 V DG304 ICMA-C 0G306 ICMB-C 
DG305 ICMA-D DG307 ICMB-D 
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DG381 DG384 esa? — 


\—™ Portable, Battery Operated ¢ Circuits * one rane ny, owes 


iconix 


Ss 


Siliconix 


Monolithic CMOS Analog 
Switches a), 
designed for eee | | | : pus Sater Rugged — 


O Latchproof CMOS 
O 0.06 wW Typical 


iy Low Leakage Switching @ Minimizes Signal Error 
a . : “4 -© 0.1 nA Typical Leakage 
i.e. Sample and Hold Circuits ae 


| Low Operating Power 
° e 7.5 mW Typical 

= Communication Systems ae 

= Low Level Switching Circuits 


@ Reduced Voltage Drop Across Switch in 
ON Condition 
O Fds(on) < 50 £2. 


m Fast Switching Circuits Suinunlzes Saiehig yun 
Z . e . O Typ ton & toff < 180 ns 
such as Multiplexers @ Minimizes System Power Requirements 
e O Single Supply Operation Capabilities 
= Standard Linear Dual Supply eh es 


Voltages or Single Supply Systems = © 111, DTL /cmos input Compatible 
. © Pin to Pin Replacement for DG180 Series 
Switches 


7 @ Reduces External Component emacs 
DESCRIPTION — 7 . | | © Logic Input Overvoltage Protection 


The DG381 > through -DG390 switch family features four switching functions using CMOS technology for low and nearly 
constant ON resistance (less than 50 Q) over the full analog signal range. In the ON condition the switches will conduct 
current in either direction with no offset voltage. With low power dissipation, a few milliwatts, this series of switches 
- becomes an ideal candidate for battery-powered or remote switching applications. The switching speed is among the fastest | 
- available with the low quiescent power dissipation. In the OFF condition, the switches will block voltages up. to 30 V 
peak-to-peak. A logic input driver controls the ON/OFF state of the switches. (See the ‘‘Pin Configuration” for switch 
status with a logic ‘1’ input.) The switches are TTL and CMOS input compatible and have a logic ‘‘0’’ state with an input | 
less than 0.8 V and a logic a state with an input greater than 4.0 V. A pull-up resistor should be added for totem pole 
TTL outputs. The logic inputs are protected. against overvoltage up to 18 V above and 36 V below the positive supply. The 
~ combination of low cost, low power, low resistance and fast speed optimizes system design. 


PIN CONFIGURATIONS 
DUAL SPST DG381 


Dual-In-Line Package 


SPDT DG387 


Metal Can Package Dual-In-Line Package . Metal Can Package 


OFF | ON 
ON OFF 


TOP VIEW TOP VIEW 
ORDER NUMBERS: 
. DG387AP OR DG387BP 
*(SUBSTRATE SEE PACKAGE 11 ORDER NUMBERS: 
AND CASE) _DG387CJ DG387AA OR DG387BA 
SEE PACKAGE 7 SEE PACKAGE 2 


TOP VIEW - 
LON EN ORDER NUMBERS: 
DG381AP OR DG381BP =i 
ORDER NUMBERS: SEE PACKAGE 11 *(SUBSTRATE 
DG381AA OR DG381BA DG381CJ _ AND CASE) 
SEE PACKAGE 2 SEE PACKAGE 7 | 


DUAL DPST DG384 


Dual-In-Line Package 


' DUAL SPDT DG390 


Dual-in-Line-Package 


ORDER NUMBERS: 
DG390AP OR DG390BP 
‘SEE PACKAGE 12 
DG390CJ 
_ SEE PACKAGE 8 


_ ORDER NUMBERS: 
- DG384AP OR DG384BP 
* SEE PACKAGE 12 
DG384CJ 
SEE PACKAGE 8 


Po ee | 
TOP VIEW TOP VIEW 


SWITCH STATES ARE FOR LOGIC “1"" INPUTS (POSITIVE LOGIC) 
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ABSOLUTE MAXIMUM RATINGS 


VintoGround . . . . . . . V++18V,V+—36V Power Dissipation” 
Vs to Vp be Spe ew oe Hk te EME VS 14 Pin Sidebraze DIP(P)** . . . . . . . «825 mW 
V+toGround... . . . . 2... 2. 2 «e636 V 14 Pin Plastic DIP (J)*** 2. 2. 2. 2. 2 2...) 6470 mW 
V+ to V— sah e-& Gh Bo hak, we me Se HOV Metal Can (A)**** 2... 2. ww.) «450 mw 
Current, Any Terminal (ExceptSorD) . . . . 30mA 
Current,S orD, Continuous . . . . . . . . 30mA 
Pulsed 1 ms 10% Duty Cycle. . . . . . 100mA 
Operating Temperature (A Suffix) . . -55to +125°C *Device mounted with all leads welded or soldered to 
(B Suffix) . .  -20 to +85°C PC board. 
(C Suffix) . . . Oto+70°C **Derate 11 mW/°C above 75°C 
Storage Temperature (A & B Suffix) . . -65 to+150°C ***Derate 6.5 mW/C above 25°C 
(C Suffix). . . . -65 to +125°C ****Derate 6 mW/°C above 75 C 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits to 
assure conformance with specifications. 


A/B Suffix C Suffix 


Typ! 85°C!) neo | 128 Cae | 26°¢ | 70°C 
25°C | -20°C 85°C 


1 . Minimum Analog Signal P f +15 
ANALOG Handling Capability #15 £15 +15 7 


Test Conditions 


Characteristics V+=+15V, V—=-15V, Gnd =0V 


I+ 
= 
or 


oO 
oO 
a 
8 
($3) 
s 
~ 
3! 
ao 
ls 
EA 
oly oO 
=) 


Switch ON Ig = 10 mA 


T| 'Sloff) Leakage Current 
: Channel ON a) a ee 
io} |, Input Current COON) ete ert ses ee Vin = +5V 
1a) [igen Curent apse Varape tow [aeons] 1 [1 [| [| _[wn=e 


14 loft Turn OFF Time [aot | |. 7 See Switching Time Test Circuit 


Break-Before-Mak 
15] D| ton - toss Teele Before Mak? \-5@487/300 only 50 See Break-Before-Make Time Test Circuit 
Pore Interval 


Y 
ie] 8 [Cosa ___souree OFF apace ‘| at | |] | |_| 
17] t{ Coven) ____Dran OFF Capacnance ‘|_| | | |_| _] 
1] [So10n) = Calon) Crone! ON Carecronee «tof | | || |_| » fata 
2 ec a a EA 


Vin=0,R) = 1K, C, =+15 pF 
21 OFF Isolation? 62 iN oe ee P 
Vs=1 Vans, f= 500 kHz 


~ Vin = 4 V (One tnput) (All Other Inputs = 0) 


U 
23] p 
L Vin = 0.4 V (All Inputs 
NOTES: : 
1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing DG381 ICMA-E DG384 ICMB A 
2. Vix = Input voltage to perform proper function, Vipq for logic "1" = 4 V, for logic "0" = 0.8 V DG387 ICMA B DG390 ICMB B 


3. “OFF” Isolation a 20 log Vg/Vpy = Input to OF F switch, Vp) = Output 
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DG304 DG305 DG306 DG307 


DG300 DG301 DG302 DG303 
DG381 DG384 DG387 DG390 


iconix 


TYPICAL CHARACTERISTICS 


'DS(on) VS Vp and 
_ Temperature 


'DS(on) — DRAIN-TO-SOURCE ON 
RESISTANCE (OHMS) 


Py — POWER DISSIPATION (mW) 


\Ig(oft)! OR IID(off)l — SOURCE OR 
DRAIN OFF LEAKAGE CURRENT (nA) 


*The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog voltage 
and temperature, and will vary greatly from unit to unit. 


Cp(on) + Cs(on) — OUTPUT ON CAPACITANCE (pF) 


0 
-15 -10 -5 0 5 10 
Vp — DRAIN VOLTAGE (VOLTS) 


Device Power Dissipation 


vs Switching Frequency 
Single Logic Input 


10 100 1K 10K 100K 1M 
LOGIC SWITCHING FREQUENCY (Hz) 
50% DUTY CYCLE 


S" _ OFF ISOLATI 


ON (dB} 


Is(ott) OF ID(oFf) VS Temperature” 


T — TEMPERATURE (°C) 


Output ON Capacitance 
vs Drain Voltage 


ia a 
a 
se 
— 
ei 
Lad 
ao 

i 


0 2 4 6 8 10 12 14 
Vp — DRAIN VOLTAGE (VOLTS) 


DS(on) — DRAIN-TO-SOURCE ON 


Typical delay, rise, fall, settling times, and 
switching transients in this circuit. — 


'DS(on) VS Vp and 
Power Supply Voltage 


A Vt=+15 V, V-=-15V | |Ta= 25°C 
B Vt=+10V, V~=-10V | 
C Vt=+7.5V, V~=-7.5V ZEEE 


D Vt=+5V,V-=-5V 


RESISTANCE (OHMS) 


if RGEN: R, or Cy is increased, there will be 
proportional increases in rise and/or fall RC 
times. Applying VGEN to D rather than S 
results in much greater spikes. 


Vp — DRAIN VOLTAGE (VOLTS) 


OFF Isolation Insertion Loss 
vs Frequency 


DG300 THRU DG303 
DG384 THRU DG390 
DG381 INVERTED LOGIC 


eae ee 
ee a 


PLL NING Sf 
| 
PTT CIINN 


Vis 15 Vv, V—=-15 | || | Tih 
CLOAD = 3 pF 
Vs=1Vrus 


Vin — LOGIC INPUT (VOLTS) 


ames 
ie oe 


f — FREQUENCY (Hz) 


ID(on) VS Temperature” 


a 
(2) 
m 
il 
— 
r=) 
; 


|| | Lg 
d 


ASP aS esee ee see eee 


ee 
Eee 
eae 
aie 


(TS tt} Pt eR 
< 
Q) 
m 
2 
ul 
oa 
< 
one 


Ld | | 


I!D(on)! ~ CHANNEL ON LEAKAGE CURRENT (nA) 


T — TEMPERATURE (°C) 


Vo — OUTPUT VOLTAGE (VOLTS) 


ae TP le 
eae 
oe 
an 
P| 
atic cee eae 


| |. 
G) 
m 
| | 
ul 
|ts 
< 


Input Capacitance vs 
Input Voltage 


ee a ee ae 
vV- =-15V— 


20 


ae Sim 

neee 

coe 
ANSP eLeee ee 


[oe8 
Bes Sees es 


= 98° 
16 Ul Neceist Fel ae ieael 
Ge ge a —! 
12 (DG304-DG307) ele ee ete ee el 
ee Peale! i= 


TRANSITION (INDETERMINATE 


/_| DUE TO ACTIVE INPUT) 

Asan s 
(DG300-DG303) 

TTT teeserseaon | | 


0 2 4 6 8 10 12 14 16 
_ Vin — INPUT VOLTAGE (VOLTS) 


Cin — INPUT CAPACITANCE (pF) 


Pte Ns eelea ct 


creer: 
0 8 1.2 1.6 


0.4 0. 


t— TIME (us) 
*Note: The turn-off time is primarily limited here by the 
RC time constant (100 ns) of the load. 
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Switching Time vs Temperature 
DG300-303, DG381-390 


eee oe ee De 
tee oy eae ee 
ViInH = 4.0 V | | 

Vint =0V | fron] 


onl 
eT 
i 
a 
ia 


220 
200 
180 


a 
ce ane 


t— SWITCHING TIME (ns) 
t — SWITCHING TIME (ns) 


i=) 


-55 -35 -18 & 28 45 65 85 105 125 
T — TEMPERATURE (°C) 


Switching Time and Break-Before-Make Time 
vs Positive Supply Voltage 
DG300-303, DG381-390 


ton/toff/tbbm a 
SWITCHING TIME/BREAK-BEFORE-MAKE TIME (ns) 
ton/toff — SWITCHING TIME (ns) 


vt — POSITIVE SUPPLY VOLTAGE (VOLTS) 


Switching Time 
vs Negative Supply Voltage 
DG300-303, DG381-390 


ton/toff — SWITCHING TIME (ns) 
ton/to¢¢ — SWITCHING TIME (ns) 


V- — NEGATIVE SUPPLY VOLTAGE (VOLTS) 


LOGIC “1” = SWITCH ON 
LOGIC 


Vs1 


Vv 
SWITCH 01 
output 9 V 


Vs2 


SWITCH 
OUTPUT 


TYPICAL CHARACTERISTICS (Cont'd) 


Switching Time vs Temperature 


DG304-307 


0 
~—55 —35 —15 


5 25 45 65 85 105 125 


T — TEMPERATURE (°C) 


Switching Time 
vs Positive Supply Voltage 
DG304-307 


vt — POSITIVE SUPPLY VOLTAGE (VOLTS) 


Switching Time 
vs Negative Supply Voltage 


DG304-307 


V- — NEGATIVE SUPPLY VOLTAGE (VOLTS) 


BREAK-BEFORE-MAKE TIME TEST CIRCUIT SPDT (DG301, DG303, DG305, DG307, DG384, DG390) 


ViNH 


Vv DG300-303  DG381-DG390 4V 
INPUT INH 
Kon DG304-307 
ov 


1-77 


SWITCHING TIME TEST CIRCUIT 
(DG300-307 DG381-390 ) 


LOGIC “1” = SWITCH ON * 


VINH 
? 90% 


NRAINK 2n9 FAL NRIAN 


Aw 
DG304-307 15V 


LOGIC 
INPUT 
ty < 20 ns 
te < 20 ns 


SWITCH 
output 


*INVERTED LOGIC FOR DG381 


SWITCH 
OUTPUT 


Input Switching Threshold 
vs Positive Supply Voltage 
DG300-307, DG381-390 


V7 =-15V 
6 Ta = 25°C 


VM 7 
lm 


i ae Lo 
5 


vt — POSITIVE SUPPLY VOLTAGE (VOLTS) 


VTH — INPUT SWITCHING 
THRESHOLD VOLTAGE (VOLTS) 


SWITCH 
OUTPUT 
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PARTIAL SCHEMATIC OF TYPICAL SWITCH (DG300-307, DG381-390) 
J te [P — a 
asad i= | 


O D 
v-O 


ee 
INPUT PROTECTION LOGIC INTERFACE AND SWITCH DRIVERS ANALOG SWITCH 


APPLICATIONS 


Single Supply Operation 


DG300 DG301 DG302 DG303 
DG304 DG305 DG306 DG307 
DG381 DG384 DG387 DG390 


The DG300 series of analog switches will switch positive analog signals while using a single positive supply. This will allow 
use in many applications where only one supply is available. The trade-offs or performance given up while using single 
supplies are: 1) Increased 'DS(ON); 2) slower switching speed. Typical curves for aid in designing with single supplies are 
supplied in the Figures below. As stated in the absolute maximum ratings section of the data sheet, the analog voltage 
should not go above or below the supply voltages which in single operation are V+ and 0 volts. 


RDS(on) vs Analog and Positive Supply Voltage Switching Time vs V+ — Positive Supply Voltage 
With V-=0V 
Fe 
a 
_ 4 
: 2 Cee 
: es ee | 
g et | [ee eee 
a | | ecole 2 
2 a ioe es ee 
Re aie Sd ———— 
0 5 10 15 
Va — ANALOG VOLTAGE (VOLTS) V+ — POSITIVE SUPPLY VOLTAGE (VOLTS) 


Input Threshold Voltage vs Positive Supply 


V-=0V 
Ta = 25°C 


= TLL 
LT 


“ae mi 
5 


V+ — POSITIVE SUPPLY VOLTAGE (VOLTS) 


Single Supply Range: 
(V— and GND Tied Together) 
V+: +5 V to +25 V 


Analog Signal Range: _— 
V—< VANALOG < V+ 


Vth — INPUT LOGIC THRESHOLD (VOLTS) 


iconix 
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Siliconix 


Quad Monolithic SPST 
CMOS Analog Switch 
designed for... «ox 


s0eod 


BENEFITS 
a Portable, Battery @ High Speed Switching With Break-Before- 
e Make 
Instrumentation eer 
® r e oO +t 22 = BN ncac Typical 
= Automotive Applications ee anink 
| @ Single Supply Operations 
= Computer Peripherals 2 SBN to s20M 
. es 2 @ CMOS Compatible (positive logic) 
a High Speed Multiplexing @ Wide Signal Range +15 V 
gw Low Leakage Switching © Low Standby Power 
O 300 nWatt Max 
a Sample and Hold © Minimizes Signal Error 
Ste © rpg < 100 22 
= Data Acquisition Systems © ID(oft) = 0.1 nA Typical 


@ Environmentally Rugged 
O Latchproof CMOS Process 


DESCRIPTION 


The DG308 is a monolithic quad single-pole single-throw analog switch fabricated in complementary MOS technology. In 
the ON condition, each switch will conduct current in either direction and in the OFF condition each switch will block 
voltages up to 30 volts peak-to-peak. The ON-OFF state of each switch is controlled by a driver. With CMOS logic ‘1’ at the 
input the switch will be ON, with logic ‘0’ at the input the switch will be OFF. 


- SOUuIIMS Bojpuy 


PIN CONFIGURATION 


Dual-in-Line Package 


TENTATIVE DATA SHEET Hy) 
pi == 

This page provides tentative information on a new product. Siliconix reserves the right to change specifications for this 0 
product in any manner without notice. : 
x 
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DG308 
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Sil 


ABSOLUTE MAXIMUM RATINGS 
Vin to Ground vt +18 V, V* -36 V 


VS OF -Viy ou'd «4 Sms Se See ak ae ee ee ies V' toV 
Vito Ground 4.445 6 oe sea wade 4 ¢ hae eke +36 V 
NFO ad og ntl AU acta. tem et tat os ee OR +36 V 
Current, Any Terminal (ExceptSorD)........ 30 mA 
Current, Sor D, Continuous ..............4. 30 mA 
Pulsed 1 ms 10% Duty Cycle ............ 100 mA 
Operating Temperature (A Suffix) ...... —§5 to +125°C 
(B Suffix) ...... ~20 to +85°C 
(C Suffix) ....... 0 to +70°C 


ELECTRICAL CHARACTERISTICS 


Storage Temperature (A & B Suffix) .... 65 to +150°C 


<.' § (C Suffix) ....... 65 to +125°C 
Power Dissipation (Package) * | 

1GPinDIP** 2... eee cece eee ec ease 900 mW 

16 Pin Plastic DIP*** 2.2 ..........4.. 470 mW 


*Device mounted with all leads soldered or welded to 
PC board. = 
**Derate 12 mW/°C above 75°C. 
***Derate 6.5 mW/°C above 25 C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


CHARACTERISTIC 


MAX LIMITS 


A/B SUFFIX C SUFFIX 


TEST CONDITIONS 
V+=+15 V 
V-=-15 V, Gnd =0 V 


o 
° 
2) 


jasc|7 


Minimum Analog : 
1 VANALOG Signal Handling +15 £15 £15 £15 Vv Switch ON Ig = 10 mA 
Capability 
a1 Wis souresorr = | Ot) ee MSS oe cag 
: ce ee en DD 
6 HI], : Drain OFF 1 i Vs =14V,Vp 14V Vij = 0V 
Input Current 
1 : - 
A 
p M 
; Input Current 
11 —0. _ — = 
t Turn-ON Time 100 170 170 


toff1 Turn-OFF Time 


70 
toff2 Turn-OFF Time 
7 


T 
D 
Y 
N 


Cs (off) Source OFF 
Cc Drain OFF 
1 | ~Dloff) Capacitance 
Cp(on) + Channel ON 
; 20 
Cs(on) Capacitance 


OFF Isolation (Note 2) 

i Positive Supply 
Current 

e Negative Supply 
Current 


NOTES: 

1. Typical values are for DESIGN AID ONLY, not guaranteed | 

and not subject to production testing. 
IVpI 

2. OFF Isolation = 20 !0g;qg —— 
IVs] 


20 


—_ —_ _ yy —_ amd § ad 
(oe) N o on Bey Wi hy 


V 
or 
Oo ~ 


Vs = Input to OFF Switch 
Vp = Output 


SWITCHING TIME TEST CIRCUIT 
Switch output waveform shown for Vs = CONSTANT with logic input waveform as shown. Note that Vs may be positive 
or negative as per switching time test circuit. Vo is the steady state output with switch ON. Feedthrough via gate capacitance 
may result in spikes at leading and trailing edge of output waveform. 


V+ 
15 


SWITCH 
INPUT 


SWITCH 
OUTPUT 


$} 
Vg=3V 


LoGICc 
INPUT 


— Ov v~ 


(REPEAT TEST FOR 


Vor=Vs poeels 
R CHANNELS 2, 3 AND 4} 


ee 
L * "DS(on)} 


See Switching Time Test Circuit 
Ci =35pF,Vs=3V 


Vs =0V, Vin =OV 


pF | Vp =0V,Vin=OV 


uA 
-100[ | 


TENTATIVE DATA SHEET 


This page provides tentative information on a new 
product. Siliconix reserves the right to change spec- 
ifications for this product in any manner without 
notice. 


Vp =Vs=O0V,VIN= 15 V 
Vin = 0 V,RL=1K 2, Cy. = 15 pF 
Vs = 1 Vrms, f = 1 MHz 


Vin =15Vor0V 


ICMD 


LOGIC 
INPUT 
ty < 10 ns 
ty < 10 ns 


LOGIC "1" = S$ ON 
Vv 


SWITCH 
INPUT 
SWITCH 
OUTPUT 
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8-Channel Multiplex Switch Ss 


ith Decode a 
i f 
designed Or .ee BENEFITS 
b4 +4 4 @ Reduces Cross-Talk in Systems 
a Multiplexing Signals O Break-Before-Make Switching 
= Data Acquisition © Easily Interfaced 
O Pull-Up Resistors on Inputs for TTL 


Compatibility 


ACOA PTAA 
la ee IOs Fw 


The DG501 is designed to function as a single-pole, 8-position (plus OFF) electronic switch. The function is implemented 
by using eight P-channel MOS field-effect transistors as analog switches. In the ON state, each switch will! conduct current 
equally well in either direction and in the OFF state each switch will block voltages up to 10 V peak-to-peak. The ON-OFF 
state of each switch is controlled by drivers, which are in turn controlled by a 3-bit binary word plus an Enable-Inhibit 
input. The truth table shown below indicates the binary word required to select any one of the eight switch positions. Logic 
input levels ‘“L” and ‘’H’’ correspond to positive logic “’0’’ and ‘’1'’. Assuming supply voltages of +5 V and —20 V, logic “’L”’ 
< 0.6 V and logic “"H” > 3.5 V. ‘‘Pull-up”’ resistors are provided at each logic input to improve TTL compatibility. The rise 
and fall times of the drivers are designed to provide break-before-make switch action. 


FUNCTIONAL DIAGRAM PIN CONFIGURATION 


Dual-in-Line Package 


SIGNAL INPUTS 


TOP VIEW 


ORDER NUMBERS: DG501AP OR DG501BP 
SEE PACKAGE 12 


DG501CJ 
SEE PACKAGE 8 


“Both V+ lines are internally connected, either one 
or both may be used. V+ common to substrate. 


TRUTH TABLE 


0 


> 
> 
m 
3 


SIGNAL INPUTS 


Ne eae Lee 
xi rtrmarereriiresr 
x) rDTtrTItrreere 
Leer er rr 


LOoSs9a 


7 SOUIIMS Bojpuy 


xXIUODI 


DG501 


iconix 


ABSOLUTE MAXIMUM RATINGS 


Visto Viet ee ie ee wee ees 
V+tOVA, VEN -- eee ee ee eee 
Veto Vp OF VGr ek eae Soe waa me a dew 
MD)fOPN Sie s cite. tare wale See Ste sae ce 
VD ON VS 1OV— 4 cada delice eben ORs 
Current (Any Terminal) 
Storage Temperature (A & B Suffix) 

(C Suffix) 


ELECTRICAL CHARACTERISTICS 


—0.3, +30 V: 
—0.3, +30 V 
—0.3, +30 V 
+25 V 


2. 720mA 
—65 to 150°C 
~65 to 125°C 


Operating Temperature (A Suffix)....... —55 to 125°C 
(B Suffix).......  —20 to 85°C. 
(C Suffix). ...... 0 to 70°C 
Power Dissipation * | 
TO PIN-DIP 5.5646. ke Oe Lae ee es 900 mW 
16 Pin Plastic DIP*** . 0.0... .0 0. cee eee 470 mW 


* Device mentee with all leads welded or soldered 
to PC board. 


**Derate 12 mW/°C above 75°C 
***Derate 6.5 mW/°C above 25°C 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


CHARACTERISTIC 


1 150 
3 Drain-Source 
4 : ON Resistance 200 200 
slw 250 250 
| 
=D reo 
AC Source OFF =4 
S(off) Leakage Current 
4 ; Drain OFF 
D(off) Leakage Current 
Channel ON 
| 9 ID(on) + !s(on) Leakage Current 
Input Current, 
10) Ne Input Voltage Low if a ne 
Input Current, 
11 INTs Input Current High a ae 
12 : _ Switching Time of 
13 transition Multiplexer 


Turn-ON Time 
Turn-OFF Time 


Break-Before-Make 
Interval 


Turn-ON Time 
Turn-OFF Time 


Source OFF 
Capacitance 


Drain OFF 
Capacitance 


oy 
>» 


115 ° toff 


16 N topen 


~ 
-~Z> 


19 Cs (off) 


CD (off) 

Drain Supply Current 

22 : 
123 : 
124 : 


Source Supply Current 
Drain Supply Current 


ot 
oO 

j=) 

roe) 

~| 
< 
uo) 

* 


Source Supply Current 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


MAX LIMITS 


0G501B/C UNIT 
125°C | -20°C/| 25°C | 85°C/ 
o°c 70°C 


| 150 | 200 | 
200 | 08 
o | 250 | 350 _| 
o | 200 | 200 _| 
OS ee oe: | 
fie ee 
ete 
Ven = 0.6V 
PT « 
a 
2 
a Saas 
i 


TEST CONDITIONS, UNLESS NOTED: 
V—=—-20V, V+=5V, Ven =3.5V 
Vac = 0.6 V. Van =3.5 V 


Ig = -1 mA, 
V— = -20V 


Ig = -100 nA, 
V—=-15V 


<j <}<jcp<[< 
Oj;0 jO JO JO yo 
' odougupuqda 
< . < as 


See Switching Time Test Cricuit 


V—=-15V Vs1 = +1 V, Vgg = #1 V, Vg2-7 = gnd 


See Switching Time Test Circuit 
Vs(all) = 1V 


Same as Above, Except V~- = -15 V 


Vs =Vp=5V 


VEN =O 
mA All Va =0 
VEn =3.5V 


Ven = 0.6 V, f = 1 MHz 


APPLICATION HINTS* 


V+ 
Positive 
Supply 
Voltage 


(V) 


ie 
Negative 
Supply 
Voltage 
(V) 


3.5/0.6 
3.5/0.6 


Enable Input Logic Input 
Voltage 
Min High/ 

Max Low 


Voltage 
ViNH Min/ 
VinL Max 

(Vv) 


3.5/0.6 
3.5/0.6 


—5 to +5 
-§ to +5 


*Application Hints are for DESIGN AID ONLY, not guaranteed 
and not subject to production testing. 


**Electrical parameters chart based on V+ =5 V, V— = —20 V. 
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TYPICAL CHARACTERISTICS 


DS(on) YS Vp 
and Temperature 


STUNT TUT 


"Ds(on) — DRAIN TO SOURCE 
STU 


ON RESISTANCE (OHMS) 
C — CAPACITANCE (pF) 


-§ -4 -3 -2 -1 01 2 3 4 5 
Vp — DRAIN VOLTAGE (VOLTS) 


DS(on) YS Vp 
and Temperature 
1000 


en Ee Me ee Ee EE A 
‘Ss ee ee eG sarees Oe Eee Re Ge ee 
et el Ge ee ee 
Ses : 
re a = 
zg ee he 22 
—h | c 
| Oo = 
zg ae Z & 
aa 100 -—}—+ — + cp 
” CER CE CT TS (ee 
a wo ‘ERY (a ES SE Re I o 
| out Ca CR eq 
ae Gbsienie de a $s 
SZ 2s ee oe ae ae ar 
: Coe Malte A cab ab =o 
7 ‘S 
a 


10 
-5 -4 -3 -2 -1 0 1 2 3 4 5 


Vp — DRAIN VOLTAGE (VOLTS) 


Switching Time vs 
Temperature 


t — SWITCHING TIME (ys) 
CURRENT (mA) 


—-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


“OFF” Isolation vs Rp 
and Frequency 


aa 
Sui 
mst 


OFF ISOLATION (dB) 


10° 106 107 108 
f — FREQUENCY (Hz) 


Cr (off) SS(oft) VS Vb 


es Go SE 


ant 
wv 


6-4 -<3:-2 =f 0 1 


2 3 4 


Vp — DRAIN VOLTAGE (VOLTS) 


ID(off)/!S(off) YS 
Temperature 


T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


T — TEMPERATURE (°C) 
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5 


If RGEN, Ri or Cy is increased, there will 
be proportional increases in rise and/or fall 
RC times. 


Vin — LOGIC INPUT 


0 
—60—40-20 0 20 40 60 80 100 120 140 


VOLTAGE (VOLTS) 


Vout — OUTPUT VOLTAGE (VOLTS) 


Ha 


VGEN =+5V 


hoa ; le es 

| | | Yoen=-8¥ | ao WV lees 
-1 0 1 2 3 4 
t— TIME (us) 
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SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg may be + or — as per 


switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacisance may result in 
spikes at leading and trailing edge of output waveform. 


— OUTPUT 
Vs(ALL) = +1 


90% Vo 


OUTPUT 
Voy =+1V 
Misono) 


‘transition 


SCHEMATIC DIAGRAM 


LOGIC INPUT 


4 


< 


44) 


7 . 0 v_ 
(NEGATIVE 
SUPPLY) 


(SUBSTRATE 
= AND POSITIVE 
SUPPLY) 


= 
7 D, 


() SIGNAL 
Y OUTPUT 


ee ee TPLLAL, PLLA, 
fa Wa: Wa a 
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Siliconix 


8-Channel Multiplex Switch 
with Decode 
designed for o* BENEFITS 


e ° ° @ Reduces Cross-Talk in Systems 
a Multiplexing Signals © Break-Before-Make Switching 
= Data Acquisition 


£0s9d 


DESCRIPTION 


The DG503 is designed to function as a single-pole, 8-position (plus OFF) electronic switch. The function is implemented 
by using eight P-channel MOS field-effect transistors as analog switches. In the ON state, each switch will conduct current 
equally well in either direction, and in the OFF state each switch will! block voltages up to 20 V peak-to-peak. The ON-OFF 
state of each switch is controlled by drivers, which are in turn controlled by a 3-bit binary word plus an Enable-Inhibit 
input. The truth table shown below indicates the binary word required to select any one of the eight switch positions. Logic 
input levels ‘’L’’ and ‘‘H” correspond to positive logic ‘‘0’ and ‘‘1’’. Assuming supply voltages of 10 and —20 V, logic ‘‘L”’ 
< 0.6 V and logic ““H"’ > 8.5 V. The rise and fall times of the drivers are designed to provide break-before-make switch action. 


FUNCTIONAL DIAGRAM PIN CONFIGURATION 


Dual In-Line Package 


SIGNAL INPUTS 


TOP VIEW 


- saudiMs Bojnuy 


ORDER NUMBERS: DG503AP OR DGSO3BP 
SEE PACKAGE 12 


*Both V+ lines are internally connected, either one 


or both may be used. V+ common to substrate. 


TRUTH TABLE 


LOGIC INPUTS CHANNEL 


m 
p> 


SIGNAL INPUTS 


x;jIirrtrTararTariTte 
ee Se 
x|DtrIrrerereer 
ri zrraorTrTairoiéarTrsgr 


xMIUODI 
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ABSOLUTE MAXIMUM RATINGS 


VEO Veo santo te wtawwed ae ee ~ . 0.3, 33 V Current (Any Terminal) obo dec Pee ee ~20 mA 


VEIOV RVers Adot vee Geka 0.3, 33 V Storage Temperature (A & B Suffix) ......-65 to 150°C 
VENO VIDOR VG Soi 4-c0ct eee sees Gove —0.3, 33 V Operating Temperature (A Suffix)........ —55 to 125°C 
VijGG VGi coo tee heures haa aaes +25 V — — (B Suffix).. 0.20... —20 to 85°C 
VALVE tO Vs 58 eee a ow eA ab aene bok 33. ——s—~ Power Dissipation*®..............000. ... 900 mW 
VDOF VS tO Visite k cctine a ee sea ekg a 33.V *AIl leads soldered or welded to PC board. Derate 


12 mW/°C above 75°C 


“Absolute Maximum Ratings are stress limits only. Eeceed: 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. . 


. MAX LIMITS . TEST CONDITIONS, UNLESS NOTED: 
- CHARACTERISTIC A SUFFIX Boece UNIT V— = ~—20 V, V+= 10 V, Ven =8.5V 
25°c | 125°C 85°C VAL = 0.6 V, Vay = 8.5 V 
os as 


Drain-Source 
ON Resistance 


-e. Vs =-10 V, Vp = 10 V 
Vv 


S$ 
WwW 
ri I Source OFF 
T | Sloff) Leakage Current 
C 
H 


Drain OFF 
D(off) Leakage Current 
Channel ON 
6} j!Dion) * !Sfon) | eakage Current =e = ae 
5 1 Input Current, . 
ny] INL Input Voltage Low 
Switching Time 
8 transition of Multiplexer aE 


31 | ton Turn-ON Time eee i 1.2 Typ* 


i: A : Break-Before-Make 
M open Interval 
I 
Source OFF 
121 | Cs (off) Capacitance se 
Drain OFF , i" 
13) | CD (off) Capacitance || 20 


14 . Drain Supply Current 
7 . 


En=0.6V 
Vp =-10V,Vs=10V 


_ 
N 
ai 
(=) 


Vp =Vs=10V 


See Switching Time Test Circuit 
Vs1=141V Vsg=71V,Vsg9_7 = gnd 


are] 
ae 
BEE 
| o [lorvaar me 


See Switching Time Test Circuit 
Vs(ali) = #1 V 


Ven=0.5V, 
f=1MHz 


Source Supply Current 
16 Drain Supply Current 


Source Supply Current 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. IPAA 


1 


APPLICATION HINTS* 


VEn VIN 
Enable Input Logic Input 
Voltage Voltage 
Min High/ VINH Min/ 
Max Low Vint Max 
(Vv) (V) 


V+ V- 
Positive Negative 
Supply Supply 
. Voltage Voltage 
(V) (V) 


Vs or Vo 
Analog 
Signal 
Range 

(V) 


-10 to +10 

~10 to +5 
-5 to +10 
~5 to +5 


*Application Hints are for DESIGN AID ONLY, not guaranteed 
and not subject to production testing. 


**Electrical parameters chart based on V+ = +10 V, V— = —20 V. 
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TYPICAL CHARACTERISTICS 


DS(on) YS Vp 
and Temperature CD (off): Cs (off) vs Vp 


cosod 


OUTPUT 
O 


"DS(on) — DRAIN TO SOURCE 
ON RESISTANCE (OHMS) 


C — CAPACITANCE (pF) 
Cis ae ee 
a eae 


WF Cereentsnnnetemdioorrenmes, asalmme. Q 
-10 ~8 -6 -4 -2 0 2 4 6 


Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS) ; 
lf RGEN, Ri or Cy is increased, there will 
ID(oft)/IS(off) v5 be proportional increases in rise and/or fall 
Switching Time vs Vp Temperature RC times. 
V+=+10V 3 
V—=-20V > 
7 2 
=" ao = 8 
pa | al ers 
: <5 Se. eetolial 
9 a & So ee 
9g te o> 
: ne Tone > 
1 ow RS EE 2 
28 ——— ae an = 
= Sey = 25 0 
i ar a) >> 2 
a S44 ——— —— 2 ce] 
6 ——— re) 
~*~ ee ES PE Ge 
a) ca See Rae) a 8 
aed nes ae To) 
Game es ee 6 
-10-8 -6 -4 -2 0 2 4 6 8 10 4 Wr 
Vp — DRAIN VOLTAGE (VOLTS) T — TEMPERATURE (°C) < 
2 
ae eo ee 
Switching Time vs Supply Current vs ~ 
—2 
Temperature Temperature > 
6 
V+=+10V 4 © 
V—-=-20V : Ww 
2 ee i , 
Hf, i: : 
Lem ‘ 
= iA i 
e 7 ee 6 
Pel) Je mae 
\ ‘ { 
a 6 a a [ 
ee caer eee A A : = 
=o . ; 
0 o 2 
—60—-40-20 0 20 40 60 80 100 120 140 —60-40—-20 0 20 40 60 80100 120 140 . —4 
_ 
hk 
teats es 5 ee 
OFF” Isolation vs Ry & Fa me 
3 
and Frequency 7 
5 ~2 ei 
aay bee eed 
% eles 
: pied 
2 
© 
E —2 
al 
g -4 
rg 
Oo —6 
- (/) 
4 
t — TIME (us) s 


“OFF” ISOLATION = 20 LOG VOUT! 
f — FREQUENCY (Hz) F ? Vin! 


xIUOoI 


©1980 Siliconix incorporated 


1-87 


SWITCHING TIME TEST CIRCUIT 


DG503 


10 V 


_ INPUT 
tte < 20 ns 


90% Yo 


OUTPUT 
Vg, =4+1V 
Vgg =-1V 


transition 


SCHEMATIC DIAGRAM. 


O v- 
(NEGATIVE 
SUPPLY) 
V 7 V+ 
A20 7 (SUBSTRATE 
““ AND POSITIVE 
y, SUPPLY) 


—s 


LOGIC INPUT 


D, 
5 SIGNAL 
OUTPUT 


eR, el 
faa Was a ca, 


iconix 
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Differential 8-Channel / 
16-Channel CMOS sENERI 


Environmentally Rugged 


@ 
° © Latchproof CMOS 
Analog Multiplexer =. 3°" 
O TTL, DTL and CMOS Direct Control 


designed for. e°e Over Military Temperature Range 


® Low Stand-By Power 
© ene O 36 mW Typical Stand-By Power 
a Data Acquisition Systems @ Reduces System Cross-Talk 


O Break-Before-Make Switching Action 
= Multiniavina Reference Sianals 


va 


O +15 V Analog Signal nanye wit 215 V 


a Communication Systems Supplies 


DESCRIPTION 

The DG506 is a single-pole 16-position (plus OFF) electronic switch array [DG507 is a double-pole 8-position (plus OFF) | 
which employs 16 pairs of complementary MOS (CMOS) field-effect transistors designed to function as analog switches. 
In the ON condition each switch will conduct current in either direction, and in the OFF condition each switch will block 
voltages up to 30 volts peak-to-peak. The ON-OFF state of each switch is controlled by drivers, which are in turn controlled 
by a 4-bit binary word (DG507 by a 3-bit binary word) input plus an Enable-Inhibit input. The truth table below shows the 
binary word required to select any one of the 16 switch positions, provided a positive logic ‘‘1”’ is present at the Enable 
Input. With logic ‘O’’ at the Enable input all switches will be OFF. The logic decoder and the Enable inputs wil! recognize 
voltages between 0 and 0.8 V as logic ‘‘0”’ voltages, and voltages between 2.4 and 15 V as logic ‘’1”’ voltages. The input can 
thus be directly interfaced with TTL, DTL, RTL, CMOS and certain PMOS circuits. Switch action is break-before-make. 


FUNCTIONAL DIAGRAMS 
16 Channel MUX DG506 8 Channel MUX DG507 


TRUTH TABLE 
DG507 DG506 


TOP VIEW 
*OPTIONAL (NORMALLY LEFT OPEN) 
V+ COMMON TO SUBSTRATE 
ORDER NUMBERS: 
DG506AR OR DG5SO6BR DG506CJ 
DG507AR OR DG507BR DG507C 
SEE PACKAGE 13 SEE PACKAGE 14 


X 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 


-=00--+-00 
-O-0-0+0 
—_ mt = oh = ot = 2 
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ABSOLUTE MAXIMUM RATINGS 


Vin (A, En, or VREF) to Ground 


VsorVptoV+ ....... 0,-32 V 
VeorvVDpte V ws 44g: Ee shee tee : 0, 32 V 
Vato Ground iis Si obo ek Pe Se we Ee SSS 16 V 
V-to Ground............ beste tho Gaetan es -16 V 
Current (Any Terminal, Except Sor D)....... 30 mA 
Continuous Current, SorD ....... bea ie ganas 20 mA 

Peak Current, S or D 
(Pulsed at 1 msec, 10% Duty Cycle Max) .... 40mA. 
Storage Temperature (A & B Suffix)..... —65to 150°C 
(C Suffix)........ —65 to 125°C. 


ELECTRICAL CHARACTERISTICS 


—55 to 125°C 


Operating Temperature (A Suffix)...... : 
oe ~ (B Suffix). 0... —20 to 85°C 
a (C Suffix)........ 0 to 70°C 
Power Dissipation (Package)* » ; 
28 Pin DIR’ shed ee Se eee eee fas 1200 mw 
28 Pin Plastic DIP*** J... ee ee 625 mW 


* All leads soldered or welded to PC board. 
**Derate 16 mW/°C above 75°C. 
***Derate 8.3 mW/°C above 25 C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” | 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


4% 

$3 

ao) 
-_ 


CHARACTERISTIC 
25°C 


1 Vv Minimum Analog Signal 
ANALOG Handling Capability 
2 


H 
= 
oO 


NO 
sw 
° 


Drain Source 


DS(on) 


For V+ = |V-| < 10 V, 1.5 V may be applied to the Vref terminal. The Vrgg terminal 
(See the applications section.) 


A SUFFIX 


has R 
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MAX LIMITS 


-TEST CONDITIONS, UNLESS NOTED: . 
V+ = 15 V, V- =-15 V, Ground = 0, Vref = Open 
; (Note 4) 


Switch ON Ig = 10mA 
Pe Vp = 10 V, Ig =-200 nA 
2 


co 
meh 
a 


Sequence each switch on 


Som 
Greatest Change in Arps(on) = OSU ee ese sien) | 
4] | Arps(on) reso ON ‘i ‘ 'DS(on) AVE 
ree ay soe -10V <Vg<10V 
7 | }-0.03{ | +10{+300 | — | +20 | +300) Vp = 10V, Vg = —10 V ee 
z [eas | [5 F200 | |s0 200] 
ro re a Input Voltage High ye Va=15V 
N Peak Add . 
1716 [aoe top cacn et Tt TL | fo | ser taseve 
v9|_ | At Input Voltage Low | i f-ooo2] | -10| -30 | _—{-10 | -30 
20| [anion Sraanine” pe tT tt [eer 
“| [= tar Cre PTT. 
D : 
22] 9 [onteny trove tewowtine ft ef sf os 
[23] [rottien) _FrabieTumorrtime | 0 | +] oa{ | af | | | _ es 
M , Ven =90,RL=1K 2,Cy_ = 15p 
Ss a SD 
Source OFF = 
25] [esi mcs a eee Seed alte theo ees jaciosvane 
26] |. DrainOFF Se es aa eee Sane LO (ae ree wes ‘ 
27|_{SDIeff) Capacitance eS a a Ee TS a 
za] s [i Positive Supply cures | ve | +] sat_{ wf || | | |, ,. 
U F EN ~ 
meme SO A OOD RS a 
L f+ Positive Supply Current = upply Current ae ee | | 28] ee VEN =0 
si] ¥ |e ____Newntie Supply Curent | v= | _1[ 12} | -28{ | | | 28] 
NOTES: 
1, Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing DG506 ICXBA, 
2. ID(on) is leakage from driver into “ON” switch. DG507 ICXBB 
IVpl 
3. OFF Isolation A 20 log = Vg = input to “OFF” switch Vp = output due to Vg. 
~ IVs : 
4. Functional operation is possible for supply voitages less than 15 V, but the input logic threshold will shift. 


N = 45K 2 
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TYPICAL CHARACTERISTICS 


DS(on) VS Vp and Temperature 


-15  -10 -5 0 5 10 15 


"tf S(on) ~ DRAIN-SOURCE ON RESISTANCE (OHMS) 


~omy 


Vp — en AIN Vonage (OUTS 


Logic Threshold 
vs Power Supply Voltage 


Vin — INPUT LOGIC THRESHOLD (VOLTS) 


V+ AND V— POWER SUPPLY VOLTAGE (VOLTS) 


WN vs VA 
(Terminals Ag, Ay, Ag, A3, EN) 


—125 


a 
=) 

, ~100 

a 

wd 

[aa 

oe 

eee il 

= 

=) 

een de 
= —50 

E ACCOR 
oO 
ee ee ere 
a 

| —25 
ee ee 


SEREES/SGRERED 


1 TYP V+, 2 
Va — LOGIC INPUT VOLTAGE (VOLTS) 


OFF Isolation vs Frequency 
SUE A 
mh. @ UT 
CCS wu | 
PL UB LTT 


100 


80 


— OFF ISOLATION (dB) 
2) 
3} 


iIVsl 
IVpI 


f — FREQUENCY (Hz) 


"DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 


\Ig(of¢)l — SOURCE OFF LEAKAGE CURRENT (nA) 


ID 


II D(off)! OF IID(on)l— DRAIN ON LEAKAGE 
CURRENT (nA) 


14 OR {l9i, POWER SUPPLY CURRENT (mA) 


'DS(on) VS Vp and 
Power Supply Voltage 


peer Dae Ws HR a 
Rami | | | 
SrRae 

500 Beem 
Poe 

prey cael Ca Ea a 
|| | TA 

oe i es 
>a 

200 Tt 
| [| A-—V+=+15V, V—=-15V 

B —V+=+12V, V-=-12V 

100 +t C —V+=+10V, V-=—-10V 

rT] D- V+ = #8 V, V— = -8V 


-15 -10 -5 0 5 10 15 


‘ta — PRAIN VO" TARE Nun Te. 


Is( off) vs Temperature” 


WH 
ae cK IWS 


pase \\N 


KK 
25 "45 A 
T — TEMPERATURE (°C} 


(off) 29d Ip(on) vs Temperature™ 


Ee a ee 
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2oeeee \\\ 
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a SS AS WY RN 
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BE\W OWN 


aNuace: aunetacannacen: Resecerevenuce causeent ceeeeescuseeant eseneee 


0.1 


Re AA RRR SAAN 
RS RR RY ANNAN NAAT ARRAN ANNAN RR RNY WN 
NNNANAN AANANN ANAANAT ANANANU CARNAANT ANARNAN CANRAANT ARRAN? ARNAUD 


NN G5 €E7BvF_" 
WY MU WwWWCWWay 


001 NXANXAXAK\ 


25 65 85 105 125 


T — TEMPERATURE (°C) 
Power Supply Current 
vs Temperature 


SS ee Geet ta 


Pe [es ea 
; | IN 
iar Oe fe 
ae ee 
> eco ie ae (as 
oe ee ie 
oe 
ce ee 
Py eae an Cs 
ae ie a Dae 
imme 


0 
-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


*The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog 
voltage and temperature, and will vary greatly from unit to unit. 


1-91 


if RGEN: Rs, or C,_ is increased, there will be 
proportional increases in rise and/or fall RC 


Typical delay, rise, fall, settling times, and 
switching transients in this circuits. 


+15 V OPEN -15V 


times. 


Vout — OUTPUT VOLTAGE 


Vin — LOGIC INPUT VOLTAGE (VOLTS) 


aia 
eee Ss 
Een tie 
Bene 


(VOLTS) 


Regs fe ls | Morne 


i CO res E 


t — TIME (Sec) 
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DG506 DG507 


are ; V+ [SUBSTRATE : rane 
SCHEMATIC DIAGRAM _ Typical Logic Interface eres : Typical Switch 
() 
01 Q14 Q12 ge 
a3 Q5 D 
R1 0 
5K = a2 a71 072 
Sm 
O) 
074 
as 
A a4 
0 
LOGIC O YT Q73 
INPUT 
V+ | 
V— 
DECODE 
AND 
SWITCH 
DRIVE 
GND Ey’ GND v- 
(CMOS LEVELS) (~SUPPLY) 
Ysa, 42.4V OPEN +15 V 
SWITCH OUTPUT 
Db 
(SEE FIG 1) 
0 
, a‘ 
Sop THRU Sy, 
DG507 Sgp +10 V 
08 Vsab SWITCH 
S8b oe O OUTPUT 
ttransition Sg, ON ttransition - INPUT VDb 
ton (En) i toff (En) 
Figure 1 
0 
0.1 Vo 
SWITCH OUTPUT OPEN +15 V 
Vob 
(SEE FIG 2) 
0.9 Vo 
Vo 
VS1b 
S2p THRU Sep 
DG507 SWITCH 
LOGIC O OUTPUT 
LOGIC INPUT 
tr < 20 ns 35 pF 
tf< 20 ns 
50% 
0 Figure 2 
APPLICATIONS Application Hints* 


V 
IN 
VREF Logic Input 


Voltage 


Positive Negative Reference 
Supply Supply Pin 
Voltage Voltage Connection *Application Hints are for DESIGN AID ONLY, not 
VINL Max 


(V) (V) (Vv) (Vv) guaranteed and not subject to production testing. 


** Electrical Characteristics chart based on V+ = +15 V, 
V—=-15V, VREF = Open. 


~15 to +15 
~12 to +12 *** Operation below +8 V is not recommended. 


-10 to +10 


-~8 to +8 
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8-Channel /4-Channel =. 
Differential CMOS “FS, 


O TTL, DTL and CMOS Direct Control 


; M | | ili 


Low Stand-By Power 


O 36 mW Typical Stand-By Power 


design ed for eo@e@ @ Reduces System Cross-Talk 


O Break-Before-Make Switching Action 


a Data Acquisition Systems @ Reduces External Component Requirements 


60S9a 8s0S9d 


O +15 V Analog Signal Range with +15 V 
= Multiplexing Reference Signals Supplies 
a - @ Environmentally Ruaged 
u Communication Systems © Latch-proof CMOS 


DESCRIPTION 

The DG508 is a single-pole 8-position (plus OFF) electronic switch array [DG509 double-pole, 4-position (plus OF F)], which 
employs 8 pairs of complementary MOS (CMOS) field-effect transistors designed to function as analog switches. In the ON 
condition each switch will conduct current in either direction, and in the OFF position each switch will block voltages up to 
30 V peak-to-peak. The ON-OFF state of each switch is controlled by drivers, which are in turn controlled by a 3-bit binary 
word input plus an Enable-Inhibit input. The truth table below shows the binary word required to select any one of the8 
switch positions, provided a positive logic ‘“1’’ is present at the Enable Input. With logic ‘‘0”’ at the Enable input all switches 
will be OFF. The logic decoder and the Enable inputs will recognize as logic ‘‘0’”’ any voltage between O and 0.8 V, and any 
voltage between 2.4 and 15 V as logic “1” inputs. The inputs can thus be directly interfaced with TTL, DTL, RTL, CMOS 
and certain PMOS circuits. Delays are designed into logic decode and driver circuits to insure that switch action is break- 
before-make. 


DECODE TRUTH TABLE PIN CONFIGURATIONS 


8 SON: ae Flat Package Flat Package 


Logic ‘1"" = 
VAH 2 2.4V 
Logic ‘‘0”’ = 
VAL <0.8V 


- S8UuIIMS Hojpuy 


TOP VIEW TOP VIEW 


FUNCTIONAL DIAGRAM DG508 ORDER NUMBER: ORDER NUMBER: 
. a DG508AL DG509AL 
SEE PACKAGE 17 SEE PACKAGE 17 
*Common to Substrate and Base of Package 


Dual-in-Line Package Dual-In-Line Package 


DG508 CMOS 
DECODE LOGIC 
ee ee el 

15 1 


FUNCTIONAL DIAGRAM DG509 
V+ 


V- Gnd 


| TOP VIEW TOP VIEW 
; V+ COMMON TO SUBSTRATE 
| 


J ORDER NUMBERS: ORDER NUMBERS: 
DG508AP OR DGSO8BP DGSO9AP OR. DG509BP 


DG509 CMOS SEE PACKAGE 12 SEE PACKAGE 12 
DECODE LOGIC DG508CJ DG509CJ 


SEE PACKAGE 8 SEE PACKAGE 8 


xIUOoSI 
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ABSOLUTE MAXIMUM RATINGS ~ Storage Temperature (A & B Suffix) . . -65 to 150°C 
: | (C Suffix). . . . -65to 125°C 
VIN (A, EN)toGround ..... . . -0.3V,V+ Power Dissipation (Package) * 


VgorVptoVt . 2 2. ee ew ee + 0,-32V ag pin pIp** ee ee 900 mW 


VsorVptoV—. . ee ee ee ee + 0,32V 0 ag pin Plastic DIP*** 2 2 2... 470 mw 
VttoGround. « .« « « «© «© «© «© « » ww I16V FlatPackage**** . . .... 2... . 750mW 
V—toGround. . ..... . .. . . . -16V 2 
Current (Any Terminal, ExceptSorD) . . . 30 mA All leads soldered or welded to PC board. 
; **Derate 12 mW/C above 75°C 
Continuous Current,SorD . . . . . 20 mA 2 
Peak Current. S or D | ***Derate 6.3 mW/C above 25°C 
XX ° 
(Pulsed at 1 msec, 10% Duty Cycle Max) . . 40 mA Derate 10 mw/°C above 75°C 
Operating Temperature (A Suffix). . . .-55to 125°C “Absolute Maximum Ratings are stress limits only. Exceed- 
(B Suffix). . . . —20to 85°C ing these limits may cause device damage. Electrical Charac- 
(C Suffix). . 2 . . Oto 70°C teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
SUFFIX B/C SUFFIXES 
25°C | 125°C | -20°c | 25°C 


TEST CONDITIONS, UNLESS NOTED: 
V+= 15 V, V—= 15 V, Ground = 0 


CHARACTERISTIC 


Co 

oO 
° 

iv) 


= 
2 = 
~~ 


Q 
oO 
~ 
Ss 
QO 


A 
Minimum Analog Signal 
1 VANALOG Handling Capability +15 +15 | +15 #15} +15 | V_ {| Switch ON Ig=10mA 
Capability 
: Drain-Source StoD ze 270 | 400 | 400 | 500] 450 | 450} 550 | Vp=10V,lg=-200HA |} Sequence each switch on 
230 500 450 Vp =-10 V, le = -200 uA OVILVA : 
600 | 607-200 [80 | et D so OHA Mat : 
Greatest Change in Drain Ay _ (‘DS(on) MAX - rosion | 
4 ArDSion) Source ON Resistance StoD % DS(on) 'DS(on) AVE 
Between Channels -10V<Vg<10V 
S 
5 iy Ig¢ Source OFF S Log | -0.005 a +1 +50 | | as | £50 Vs= 10 V,Vp=-10V 
off ; 
617 Leakage Current | 8 |-o00s{ | #1] #50} | #5] +50 Vg =-10V, Vp = 10V 
Cc as Ls 
i | 1 }-005]7 ~~ [zo | +200] | #20] #200 Vp = 10V, Vg =-10V 
7 Bia See ie soe |i [-o0is) | 210 | +200] | #20[ +200 Vonci0V Ver iov | VEN=° 
; ‘Dloth oe ; 2 rT ; 0 : ; oT ETE rs 10 V 
: el + # + t = ’ we ee 
10 | 2 «[-0008[ [10 [ s100[ YT +20 7 +100 TVp=—-10V, Vg=10V 
11 ~0.03 +10 | +200 +20 | +200 Vv 1) =Vp=10V 
i icc, Nivea ee cae eae ; sees ale stat) = Vo“ | 
ape “ee ef 00 ffs feam0 [22 12200] [Vaan Vo =O] ensenon ach ih on 
3 ; —0.015 +10 +100 +20 | +100 Vv =Vy=10V =V.9 V, VAH = é- 
ra [a enre [ae [ere 907] [siguy = Y= 10V 
H F 
1641 Input Voltage High Ap, Ay (A5)} (4) 3 0.006 30 30 Va=15V 
i —— ee | ooo ff to | sof 0] 30 | A 
171P ea ress 3 _7 id ‘i 
U 'A(peak) input Current (4) 5 uA }See Curve In vs Va 
T 
me Aime caren [AeA a9 [wom] [ao [of Pao p me] Nene Soe 
19 EN Em | -0.002 | 002 oz, 3 -10 -30 eo ~10 -30 Ven = 0 
Switching Time of ‘ 
= vaswon Mulipiensr Ler eee wt ee i as : 
Break -Before-Make 
21] | ven imeral pet ft tT tT | rT | 
ee Figure 
23] [THEM Enable TomoFF Tine | 0 | 7 | omy [+] [| | 
A a Ven =0, Ry = 1K 2,C, = 15 pF 
OFF Isolat EN | alt vel 
Cc Source OFF _ 
len eee fe tp | PP ty fe a 
: p = 0, f = Hz 
5 he DrainoFF | _pcsog | of 1 | oat ft | ot ty, 
TA i Capacitance [Gea |__o | 2 | 2] |. ||| ]_|*° 
| 28 S| t+ Positive Supply Current 3.5 
: . poe seh a) ey 
30], | '+Standby Positive Supply Current JO v+ of 1 Pop 2a tt ven eo . 
ICXG-A DG508 
ICGX-B DG509 


t Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


“I D(on) is leakage from driver into “ON” switch. 


* Say oe: p! 
* OFF isolation 2 20 log Vel , Vg = input to “OFF” switch, Vp = output due to Vs. 
S$ 
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TYPICAL CHARACTERISTICS Typical delay, rise, fall, settling times, and 
'DS(on) VS VD and switching transients in this circuit (similar cir- 
r vs Vp and Temperature Power Supply Voltage cuit for DG509). 
on D g 
2 Neila tie oN GE RS Os a a ae Sy ee, | 
700 700 
pasistiere) | SPE 
2 
O 600 Zz 600 
ws yy an Pit | | lol AT Tt 
& Se cle eee de ie | 22 cop ea Ae Ne |_| 
= gc Gl PT et 2 Pa 
=Scgary re Oa ee Oe OCC GR 0 a Lanier Ame eee 
esd (ek a ae cs nw wi 
cg L— q2 ze, 
BF 300 Loe Ot = ae a ee ere ae el oe 1 |) =) 
'5 mT tt t fastc | PIN ie get ee eed 
a SS at 28 op PST *] 
s~ 200 at | tt ene em 5 200 + ane 
el=ccencaaceea ie OM aeee acters 
£ B—V+=+12V, V—=-12V 
100 100 : 
eater oa) eae abe lt 1a || { ft fe 
Pik a ee ft 0 
-15  -10 5 0 5 10 15 -15 -10 -5 0 5 10 15 
Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS) 


OO 
Logic Threshold vs +15V 
‘ LOGIC INPUT 
Power Supply Voltage IS(off) vs Temperature 

Lo 10 ee = 
a = V+=+15V 
= 5 V—=-15V 3% . 
8 ui if RGEN- Rs, or Cy is increased, there will be 
a « a proportional increases in rise and/or fall RC 
= a 1 SR ReS Rese times. 
ra q ae ee ee ee ee 
[aa v CEE (ES) OR? PACER CD Ge DE CES EE 
= am Ge oO ee CSA NES Se EL CR 
o = Se Pa es se ee 
ju) re 
g a eee 
5 Q Se ee ee soca 
s a a ee NN 
= 5 PTE ERR 
. a BE BE RANA AAA 
> g 0.01 Pole EAN \\\\\\\ 

a 2% 45 105 125 


Vin — LOGIC INPUT VOLTAGE (VOLTS) 


> 
=) 
eo] 
fe] 
V+ AND V— POWER SUPPLY VOLTAGE (VOLTS) T-— TEMPERATURE (°C} °] 
iz Ko} 
la vs Va || Lo) 
(Terminals Ag, Ay, Ag, EN) ID(off) and Ip(on) vs Temperature™ | < 
~125 0 SS a a 
LETT ET | dL ve-sisv _= === a 
< oe A 
poo Lg EEE a? ie 
pCO fe — ® 
f DDL C | 8, ee any wn 
See ER RERE cote ae) see Egem 
PAT) ip Fe anne aa 
s IITITT TAIT TTT] 830 == NS 
SOU nee 
1-25 re) RES SRW NS oe 
2 (TTT es RR Sooo eoSs 2° 
SRREED’.CREEEEE 5 oo ee 58 
0 1 2 25 45 65 85 105 125 \ 
Vin ~ LOGIC fs nee (VOLTS) T - TEMPERATURE (°C) 2 ria 
Power Supply Current ed 
OFF Isolation vs Frequency vs Temperature 
“Coo an 
Bs a sian E 
e ol sin 
; z Eabey 
: : ae 
2 SR 3 
& 
a i Ho 
s\3 = 
ro) 


0 
107 -55 -35 -15 5 25 45 65 85 105 125 
f — FREQUENCY (Hz) T — TEMPERATURE (°C) 


t — TIME (uSec) 


*The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog 
voltage and temperature, and will vary greatly from unit to unit. 
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SCHEMATIC DIAGRAM 


Typical Logic Interface Typical Switch 
V+ (SUBSTRATE) ; 
(+ SUPPLY) 
a © 
Qi a4 Q12 V+ 
Q3 a5 
R1 4 . 
a ies Q71 | Q7 
4—_ v— 
ees Bae ee 
Q74- 
“ 2 a4 a6 ag 
0 ‘ 
LOGIC O Q73 
INPUT 
R4 
5K 010 013 
V+ : 
V— 
R2 
136K Qt1 satin 
SWITGH 
DRIVE 
R3 
14K 
GND : Ey’ GND Vv 
(CMOS LEVELS) (~ SUPPLY) 
. : +2.4V +15 V 
. si 
0.8 Vs1 
SWITCH OUTPUT 
VD 
(SEE FIG 1) 
0 
08 Vsg 
Vsg 
ttransition ~ ttransition 
S1 ON 
+2.4V +15 V 
= ton (En) . - toff (En) 
) 
0.1 Vo 
SWITCH OUTPUT 
Vo 
(SEE FIG 2) 
0.9 Vo 
Vo 
Vs'- 
3.5V +15 V 
LOGIC INPUT 
tr: 20 ns 
tt: 20ns 
50% -5V 
0 DG508 


‘ SWITCH 
LOGIC O OUTPUT 
INPUT Vb 


Figure 2 . 
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APPLICATIONS Application Hints* 


VIN 
Logic Input 
Voltage *Application Hints are for DESIGN AID ONLY, not 
guaranteed and not subject to production testing. 


Ve v= VREF 
Positive Negative Reference 
Supply Supply Pin 
Voltage Voltage Connection 

(Vv) (V) (V) 


VINE Max 


(V) **Electrical Characteristics chart based on V+ = +15 V, 


Open 2.4/0.8 -15to+15 V—-=-15V. 


Open or 
1.4V 


1.4V 2.4/0.8 ~10 to +10 


2.4/0.8 -12 to +12] ***Operation below +8 V is not recommended due to the 
shift in VRerf. 


60s9q 80soa 


1.4V 2.4/0.8 -8 to +8 


Logic Inputs 
Logic input circuitry protects the input MOS gate from static transients. A series MUS QGevice siiuis uri Wren Vypy Cxcccde 
the positive power supply. Negative transients are clamped to ground by a diode clamp. 


The input voltage characteristics have a current spike occurring at the transition voltage when the logic goes from ViINH 
to VINL. If a series resistor is used for additional static protection, it should be limited to less than 9.1K {2 to insure 
switching with worst case current spikes. 


Truth Table 


DG508 SWITCH PAIR STATES 
(- DENOTES OFF) 
S3 $4 


MUX INPUTS 


ENABLE | SEQUENCE 


Ap Ay Ag S2 


4 pulses 


5 pulses 


6 pulses 


7 pulses 


8 pulses 


8 Channel Sequential Mux (Demux) Differential 4 Channel Sequential Mux/Demux. 


+15 V -15V 


- SOurdIMS Hojpuy 


DIFFERENTIAL 
ANALOG 


DIFFERENTIAL 
ANALOG 


ANALO 

nLee ANDECS INPUTS OUTPUTS 

INPUT OU TEUT (OUTPUTS) (INPUTS) 
(OUTPUTS) (INPUTS) 


Sg 
Ao Ay 


A2 EN 


1/2 MM74C73 
CLOCK 


1/2 MM74C73 
CLOCK 


0 
ENABLE CLEAR GND 

IN 0 

(MUX ON-OFF CONTROL) se | 

RESET ms 

ENABLE x 
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iliconi DG508 DG509 
Siliconix 3 DG: 
Thermistor Multiplexer Industrial Control Multiplexing e 
+15V -15V Transducers Multiplexer Monitor = 
O () 
| ov | ©) 
0 : jos> Dvm 
_ > 
i CO a. 
Oo 
2 
! ” 
t i, 
: S 
INSTRUMENTATION a = 
AMPLIFIER a. 
+15V A/D — 
O 
INTERFACE 
bVG AND 
DECODE 
O VREF Zs pissed 
‘ POSITION - 6 
aed et mee 
vetocity _L MINI 
VOLTAGE COMPUTER 
CALIBRATE 
Control Output 
DG509 Thermocouple Multiplexer 
+15V -15V 
e 5 e 
14 6 3 
petyiad MATERIAL “A” 4 
Tig X K K XK MATERIAL “8” 
8 Input Sample-and-Hold 5 event 
+15 V -15V Teg VOOCO | | MATERIAL UNE ON “BV 
| | “Ae (orc) _ 
OOO ce a J COPEER INSTRUMENTATION 
AMPLIFIER — 
: Tee XOXO] a a 
10 
_| meter | 
© Vout 
: 25.0] 
OBI MATERIAL ie _J O c3.U 
“B" —— -15V 
OR = 
| 


CHOLD” i 


*The acquisition time and droop rate 
depend on the size of the hold 
capacitor and the characteristics of 

CHANNEL the buffer amp. 

SELECT 

+ 1f the signal source impedances are 
greater than 3002 or the analog 
signal range is restricted to less 


than +5 V, Rs may be omitted. 


HIGH = SAMPLE 
LOW = HOLD 
LOGIC 
INPUT 


1 16 2 
e t ) i) 
\ cenpseteeensensnen snes 
COPPER 
LOGIC 
INPUT anh L 0 + pane 
CONSTANT 
TEMPERATURE 


An 8 Channel Mux/Demux System 


(PAU0D) SNOILVOII1ddV 


FET INPUT 
OP-AMP 


.001 


ap -15V 


TO OTHER 
AMPLIFIERS 


INPUTS 


vvvvvvyv 
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+15V 


10K GND 


| 

— 
- 

| 


a a es RANGA ee Re eee eet ee A 
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Differential Mux/Demux System 


DG508 DG509 


+15 V -15V 
O 


+15 V 


INSTRUMENTATION 


AMPLIFIER 
.001 
U TO O VouT 
O OTHER = 
0 AMPLIFIERS 
300 2 
INPUTS = 
.001 
v TO Le: ss v 
e OTHER a -15V 
. AMPLIFIERS ra 
e 
+15V 
+5V V 
e OO 
+15 V 
5 2 ed 
14 NE 
CLOCK 2N4402 
IN 1 MM74C90 BUFFER 
= BDIN 
R91 Rg2 GND Ro4 oe 
CLEAR GND 
+15 V 
> 
+5 V 
10K 
oe D> 
D1D2D3D4 D1D2D3D4 
| | MM74C00 OR CD4011 | 
LE cater ae ci cs IASI TT Fe Es ame a a hs i es creep cle a, So ee Soe] 


(P,4U0D) SNOILVOI IddV 


designed for... 


= 4, 10 or 14 Bit DACs 

= Binary or BCD DACs 

= Multiplying DACs 

m Successive Approximation ADC 


— 7 0 ~m e a= —< 
= rrequoncy Synthosizers 


@ Virtual Ground Switches 


DESCRIPTION 


The DG515 and DG516, 4 and 10 bit SPDT switches, combine NMOS analog switches with CMOS switch drivers. These 
switches feature low channel ON resistance, binary weighting of ON resistance and channel resistance matching to minimize 
the errors that can lead to non-monotonicity in D/A converters. The binary ON resistance weighting (doubling for each bit) 


D/A Converter Switches 


BENEFITS 


@ Easily Interfaced 


Siliconix 


O Binary Weighting of ON Resistances 


@ Minimizes System Power Requirements 
O 40 uW Operating Power 


@ Reduces Systems Costs 
O Single Supply Operation 


is continued from the DG515 to the DG516 to allow the pair to be used as a 14 bit DAC. 


PIN CONFIGURATIONS/BONDING DIAGRAMS 


Dual In-Line Package 


TOP VIEW 


ORDER NUMBERS: 


DG515AP 
DG515BP 
SEE PACKAGE 11 
DG515CJ 
SEE PACKAGE 7 


Dual In-Line Package 


SUBSTRATE** <7 ]1 


Cd CIGCICICLI@ 


ANALOG So S3 ANALOG Sq 
Gnd 4 Gndg 


* ORDER NUMBERS: 
DG515ADICE 
DG5S15BDICE 
DG515CDICE 


FUNCTIONAL DIAGRAMS 


DG515 


DGS16 


221 [7 SUM JCT 
ir 


TOP VIEW 


ORDER NUMBERS: 


DG516AR 
DG516BR 


SEE PACKAGE 13 


DG516CJ 


SEE PACKAGE 14 
*CONTACT FACTORY FOR TESTING AND INSPECTION CRITERIA 


“ SHOULD BE LEFT UNCONNECTED OR CAN BE TIED TO vt 


SWITCH STATES ARE FOR LOGIC “1” INPUT 


1-101 


0.070 
(178) 


GI oieig [z¢,, 
Sg S7 Sg Ss . 
S2 
Che 
[e)v- DG516 [23] 
[2] 810 SUM JCT [22] 
[ro] % v+ Py] 
[a] Bae Bs Bg ces 
oe re) (7) by”? 


* ORDER NUMBERS: 
DG516ADICE 
DG516BDICE 
DG516CDICE 


O 
ANALOG 
Gnd 
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DG515 DG516 


iconix 


[0 DS(on) Switch 6-10 


1" Re Switch to ANLG GND 
DS(on) switch to SUM JCT 


ABSOLUTE MAXIMUM RATINGS 


Vs to Sum Jet or-AnalogGnd . . . . . . —-200mV 28 Pin CeramicDIP**** . . . . 2... 1200 mW 


Vi (Bit Logic Input)t. 2. . 2. 2. .V—<VINS<V+ 28 Pin Plastic DIP***** 2 2. 2 1 1. 625 mW 
LGW TO 06) Mar ey Pe 10mA “Device mounted with all leads welded or soldered 
Current (Any Terminal Except Switch) . . . 30mA to PC board 
Storage Temperature (A & B Suffix) . . -65to 150°C **Derate 11 mW/°C above 70°C 
| (C Suffix). . . .  -65to 125°C ***Derate 6.3 mW/C above 25°C 

Operating Temperature ****Derate 10 mW/C above 25°C 

(A Suffix)... . toe a a a))~=6=55 to 125°C *****D erate 8.3 mW/C above 25°C 

(B Suffix) .. a en —20 to 85°C tNOTE: Exceeding these voltage limits can result in a latch- 

(C Suffix) . . . . . : 0 to 70°C up condition, excessive I+ and possible destruction to 
Power Dissipation (Package) * the device. Placing a 2K Q resistor in series with V+ will 
14 Pin Ceramic DIP** . . . . . . . .) .) «6825 mW protect the device and allow recovery (without power sup- 
14 Pin Plastic DIP*** . . 2. 2. 2... 1). ) 6470mW ply cycling) after the overvoltage is removed. 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 
ELECTRICAL CHARACTERISTICS 
All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters to assure conformance with specifi- 
cations. DICE are sorted by DC parameter tests and visual inspections. 


DG515 MAX LIMITS DGS16 MAX LIMITS 


Pace acdnions 
Ch isti 5° 125°C 55°C 125°C i. 
aracteristic ma weak = Dats 70°C a4 A 70°C V+=8.0V, V-—=0V 
—20°C 85°C 20°C 85°C 
Frosiony wien? —*d|——*dpes | as [wo fss[wetmsy | | | | | ig 10m 
Frosion) swmens__—*4|_—«#dp ae | a0 | oeo [2 eee Moet 
'DS(on) Switch 4 72.0 162.5 | 62.5 2 ee ees ee 


DS(on) Switch 2 


> 
2 
Oo 
oO 
~~ 
o 


DS(on} Switch 3 


moa 


NO FF nwo F— © F- NO F— am Freie =a —»- Fof om JF — 
i Be oae (Ree ofofofotsls 
ane 

pen 
+ 
= 
ae eee 
-—ioti + 
“Erm = 
OFOol] o 
+ 
= 
fon] 
+ 
—s 
°o 
Ns BM 
oO Oo 
+ 
— 
oO 


1440 


are 
ee 
ma 
= 
| 180_| 
| 360_| 
1600 2300 | 2000 | 2000 Is = 0.1 mA 
Ed 


DS(on) Switch 4 
TDS(on) Switch 5 


20** % | VINH=80V,VINL=OV 


'D (off) ANALOG Gnd (off) 


UMMING 


VSUMMING Jet = 0 V, 
'Dioff) Junction (off) 


Vg =—-100 mV 


a 
5 fo) 
oO 


I 
_ 
oO 
—_ 
° 


VIN Threshold 


Input Current 
Input Voltage Low 


HNL 


N 
[=] 
i 
(=) 
— 
[=] 
oO 
o 
[~] 
Oo 


+ 
—h 
o 
+ 
= 
Oo 
+ 
_ 
o 
+ 
= 
oO 
+ 
ee 
o 
+ 
_ 
=) 
zr 
> 


Input Current 


INH Input Voltage High 
on Turn-ON Time 


Turn-OFF Time 


See Switching Time Test 
Circuit 


ee 
aa 
=a ViNL=OV. f=1MHz 


tH ne = 


Output Capacitance 
ANLG GND 


Output Capacitance 
SUM JCT 


Output Capacitance 
ANLG GND 


Output Capacitance 
SUM JCT 


Positive Supply 


I+ 
Current 


; Negative Supply 
Current 


Positive Supply 
Current 


Negative Supply 
Current 


NOTES: : . DG515-ICAS 
t Typical values are for Design Aid only, not guaranteed and not subject to production testing. DG516-ICAT 
* Delta rps(on) a8 percent of maximum resistance. 

**This is the worst typical mismatch seen on a device. 
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na | VANALOG Gnd=OV, 
Vg =—100 mV 
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DG515 DG516 


TYPICAL CHARACTERISTICS 


Leakage vs Temperature 


Rpbs(on) vs Supply Voltage 


(SWHO) JONVLSIS3Y¥ NO J9uNOS NiIVHG — (4YOSCy 


RpbS(on) vs Temperature 


(SWHO) 3ONVLSISSY NO 30HNOS Nivua — (49) }dy 


(v¥) 39VNV37 NOLLONNE ONIWWNS — [33°)0; 


DG516 (SWITCH 1) 


MCA CCR 
eT UT ATT Ty 
meet | Ld 
LA 


EAA * 
A a 
i 
o f=] cod - 
o - oO 


At A ial : 
RECN 


C) 


(V+ TO V—) — VOLTS T — TEMPERATURE (° 


T — TEMPERATURE (°C) 


Typical Channel (DG515 or DG516) 


Quiescent Supply Current 
vs Temperature 


Supply Current vs Toggling Rate 


Analog Switches 


SUMMING 
JCT 
$4 


! 


C1 


V+ 
V— 


By 


PAT | OT te 
lian 9 


(v7) LNSYYND A1ddNS — +1 


ANALOG 


Gnd 


T — TEMPERATURE (°C) 


f — FREQUENCY (Hz) 


Switching Time Test Circuit 


Switching Test Waveforms 


1V 


Rp (ohms) : 


Rp 


8V—-—— — 


SWITCH 


Vout 


OV 


VouT 
(POSITION 2) 


Vout 
(POSITION 1) 


Siliconix 


©1980 Siliconix incorporated 


1-103 


DG515 DG516 


iconix 


APPLICATIONS 4 Bit Multiplying Current Switch D/A 


The following Application Circuits are intend- 
ed to illustrate the following points: 


1. A 2K Q resistor should be in series with VREFA) 
V+ to limit supply current with negative 
ringing of the bit inputs. 

2. Temperature compensation for RDS(on) 
can be provided in the feedback path of 
the Op-Amp. | 

3. 4 Quadrant multiplication is possible by 
using the Analog Gnd current. 

4. Bipolar reference voltages can be used in 
all configurations. 

5. Resistor weighting other than Binary can 
be used. 


. TYPICAL FEEDTHROUGH ERROR 
By Bo B3 By OF 2 mV p-p FOR Vref = 10 V p-p 
= (MsB) (LSB) AND f = 100 MHz 


Figure 1 


R R R R R R R | R R 
V+ 
OO) 
2R 2R 2R 2R 2R 
OC) 32k 
VREF 
— O O e O O) O) O O 
= 21 23 25 28 7 = we 
DG516 E R* 
O) O O ) OQ O e ) e f) 
| 22 
| O 
5 Vout 
A. -V 
8 20 19 17 16 15 14 13 1 ~ 110 9 *TYPICALLY 25K Q 
O O O ° O O O O O O ** TEMPERATURE COMPENSATION 
By Bo B3 Bg Bs Be By Bg Bg Bio FOR CHANGE IN Rps(on) 
= (MSB) (LSB) WITH TEMPERATURE 
BINARY INPUT ; TYPICAL FEEDTHROUGH ERROR 
. OF 10 mV p-p FOR Vreg = 10 V p-p, 
Figure 2 f = 100 kHz AND R = 25K Q 
Unipolar Binary Operation 
DIGITAL INPUT ANALOG OUTPUT 
1000000001 —Vpgp (1/2 + 2719) 
1000000000 
0000000001 .- 
0000000000 
Figure 3 
NOTE: 
A. Op-Amp characteristics effect D/A accuracy and settling time. The following Op-Amps, listed in order of increasing speed, are 
suggested: 


1. LM101A 2. LF1I56A 3. LM118 
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APPLICATIONS (Cont'd) 


10 Bit, 4 Quadrant Multiplying DAC 
(Offset Binary Coding) 


91S9d sisoad 


2N4092 


| | | | | | | | | Te : R | Note - 
0 OUT 
— -V 
8 20 19 17 16 15 14 13 11 10 9 
O O O O O O O O O O e 
= 8 Bo B3 B4 Bs Bg B7 Bg Bg B10 
OFFSET BINARY INPUT Figure 4 = By 
Bipolar (Offset Binary)” Operation Unipolar Binary Operation 


DIGITAL INPUT ANALOG OUTPUT 
-14 
1741971797117111111 -Vrer (1 -27') 


10000000000001 Veer (1/2+ 2°'4) 
10000000000000 Vper/2 


DIGITAL INPUT ANALOG OUTPUT 


rooseeooee Pe 


NOTE: 1LSB = 2-9 Vpce 


O1t111149411111 Vper (1/2-27'4 


-14 
00000000000001 — Veer (27!) 


“Complementing By (MSB) will give 2’s complement coding. 


Figure 6 
i Figure 5 


14 Bit Binary DAC (unipolar) 


2K 2 


- saurdimMs Bojpuy 


R R R R R R R R R 


R R R R 
@ 2R 2R 2R 
VREF 
= e @ e O) C) C) e e C) () C) @ C) = 
25 7 E 
R* 
O e O O O C) e e © 
22. Y 
Paes Z C) C) 
ey 
e 


Vout 


C) 
i) 
e 
J 
A A A = _y 
*TYPICALLY 25K Q 
14. ~+/10 1 12 13 8 20 19 17 16 15 14 13 1 10 9 
O O e O O oe e O e O O O O e O © 
By Bo B3 Ba Bs Bg B7 Bg Bg Bio B14 Bi2 By3 B14 


@ 
O 


= BINARY INPUT Figure 7 —r 

NOTE: 0 
A. Op-Amp characteristics effect D/A accuracy and settling time. The following Op-Amps, listed in order of increasing speed, are @] 
suggested: ] 
= 8 

1. LM101A 2. LF1I56A 3. LM118 D4 
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Monolithic SPST MOS Switch 
with Driver saiiaiiii 
designed for... "BENEFITS 


@ Reduces External Component Requirements 


P| Switching Analog Signals such as © Internal Zener Diodes Protect All MOS 


Gates 


e 
Reference Signals © Easily Interfaced 
O TTL and DTL Integrated Logic 


DESCRIPTION 


The SI3002 contains two P-channel MOS field-effect transistors designed to function as single-pole double-throw electronic 
switches. A level-shifting driver enables a low-level input (0.8 to 2 V) to control the ON-OFF state of the switches. In the 
ON state, each switch will conduct current equally well in either direction. In the OFF state the switches will block voltages 
up to 20 V peak-to-peak. With logic ‘‘0’’ at the driver input, a common drain (D) is connected through an ON switch to 
source ($7). With logic ‘'1’’ at the input, “‘D’’ is connected to S32. Switch action is make-before-break. 


PIN CONFIGURATIONS 


Metal Can Package Dual-in-Line Package 


TOP VIEW 
: TOP VIEW 


ORDER NUMBER: Si3002AA ORDER NUMBER: Si3002BP 
SEE PACKAGE 2 SEE PACKAGE 11 


LOGIC STATES ARE FOR LOGIC “1” INPUT 
(POSITIVE LOGIC) 


SCHEMATIC DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS 


Operating Temperature 


—55 to 125°C 
—20 to 85°C 


(A Suffix) 
(B Suffix) 


Power Dissipation” 


V+ to Vs or Vp 
V+ to VR or VIN 


Metal Can*”* 


board. 


**Derate 6 mW/°C above 75°C. 
***Derate 11 mW/C above 75°C. 


Current (Any Terminal) 
Storage Temperature 


ELECTRICAL CHARACTERISTICS 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX LIMITS 


CHARACTERISTIC 


Drain-Source 


=< 
[0280 3 


2 4 'DS(on) ON Resistance | 150 | : 
3}" |_400_| 400 | 500 | 
T Source OFF 
41 |'Sloff) Leakage Current ae —— 
H 
Channet ON 
5] ]!D(on) + !S(on) Leakage Current || | 000° 
Input Current, 
6 TNL input Voltage Low pei } -08 | 
U Input Current, 
7 T NINH Input Voltage High 0: 
8 tan Turn-ON Time ea 
D 
SHY | toff Turn-OFF Time 


Source OFF 
Capacitance 


Y 
N 
I+ Positive Supply Current 
Negative Supply Current 

Ss 
U 
Pp 
L 


Reference Supply 
Current 


|— Negative Supply Current 


Reference Supply 
Current 


a 
° ° 


5 


*Typical values are for DESIGN AiD ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


B SUFFIX 
25°C 


Cc 
= 
+ 


ie ied ie ied 
wofa wo] in 


TEST CONDITIONS, UNLESS NOTED: 
V+= 10 V, V—= —20 V, Vp =0 


Is =-1 mA 


Vp=-10V,Ig=0 


Vin = 0 (Swy ON) 


VINL = 0.8 V (Sw, ON) 
VINH = 2.0 V (Swa ON) 


Vin = 5.5 V (Sw2 ON) 
See Switching Time Test Circuit 


f = 1 MHz 


mA Vin =0 
_ 
CMBC 


Switch output waveform shown for Vo = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


LOGIC 
INPUT 3V 


SWITCH 
INPUT 
SWITCH 
OUTPUT 
0 


ton (S2) 
tof (Sy) 
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10 V 
SWITCH O 
INPUT SWITCH 


OUTPUT 


ton Vg = -10 V 
toff. Vs =+10V 


LOGIC 
INPUT 


R 
OV_ _ L 
* OV -20V Yo? !s 
Ri + "ps(on) 
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TYPICAL CHARACTERISTICS | 


. 'DS(on) VS VD Supply Current Typical delay, rise, fall, settling times, and 
re and Temperature vs Temperature switching transients in this circuit. 
X 400 
i} Galt a a 
pe 
4 
pe Ee 
wa < 
2 | | ental Hs 
id ooh N | iit 2 
9 hae beast ec 
5 we Ned 
® 
Ps i ~S pa 
O69 a 
a ea aaa 

5 9 P= 
n 
By NOR Re ee, ee a —60~40-20 0 20 40 60 80 100 120 140 


Vp — DRAIN VOLTAGE (VOLTS) , _ | ; 

= te TEPER ASAE G) If Rogen. Re or Cy is increased, there will 
be proportional increases in rise and/or fall 
Switching Time IS(off) RC times. ; : 


vs Temperature vs Temperature 


az 
Nels |i 
Rae 
PAT 
a 


Vin — LOGIC INPUT VOLTAGE (VOLTS) 


0 
—60—-40-20 0 20 40 60 80 100 120 140 


T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


VIN VS lin : — “OFF” Isolation vs Ry 
and Temperature | and. Frequency 


EI TT CU 
PUTT UM TET TT 
LTTE TM EP tT 
PLATT ET et 24 

BU ealSe! 00 
TI LAT CT 
LT a Pe = 2682 TTT 
STRAT THT TUT TTT 
CLT TTT TET CTT 
CLIT CO CT CTT 

0.1 1 10 


100 


—10 


liq — LOGIC INPUT CURRENT (uA) 


—90 


me 


Vo — OUTPUT VOLTAGE (VOLTS) 
| | [é 


f — FREQUENCY (MHz) 


Vin — LOGIC INPUT VOLTAGE (VOLTS) 


“OFF” tsolation Circuit 


V+=+10V V-—=20V 


SIGNAL 
SOURCE 
z=509 


_- — Vpz0V 


0 1 


Vil 
“OFF” ISOLATION — 20 LOG a 
L 


t— TIME (us) 
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Monolithic 8-Channel 
Multiplex Switch with Decode 
designed for... BENEFITS 


° 4 : @ Reduces External Component Requirements 
# Multiplexing Analog Signals ae ee 


O Internal Zener Diodes Protect MOS Gates 
@ Minimizes Channel Cross-Talk Problems 
O Break-Before-Make Switching 


DESCRIPTION 


The Si3705 is designed to function as a single-pole, 8-position (plus OFF) electronic switch. The function is implemented 
by using eight P-channel MOS field-effect transistors as analog switches. In the ON state, each switch will conduct current 
equally well in either direction, and in the OFF state each switch will block voltages up to 5 V peak-to-peak. The ON-OFF 
state of each switch is controlled by drivers, which are in turn controlled. by a 3-bit binary word plus an Enable-Inhibit 
input. The truth table shown below indicates the binary word required to select any one of the eight switch positions. 
Logic input levels “L’’ and '‘H’’ correspond to positive logic ‘0’ and ‘‘1"’. Assuming supply voltages of 5 and —20 V, 
logic ‘““L’’ < 0.6 V and logic “‘H’’ 2 3.5 V. The rise and fall times of the drivers are designed to provide break-before-make 
switch action. 


FUNCTIONAL DIAGRAM PIN CONFIGURATION 


Dual-In-Line Package 


SIGNAL INPUTS 


TOP VIEW 


ORDER NUMBERS: Si3705142K, Si3705143K, 
$i3705192K OR Si3705193K 
SEE PACKAGE 10 


ORDER NUMBER: Si3705192P 
SEE PACKAGE 12 


tBoth V+ lines are internally connected, either one 
or both may be used. V+ common to substrate. 


TRUTH TABLE 


LOGIC INPUTS CHANNEL 


i) 


> 
> 
m 
3 


SIGNAL INPUTS 


SE se a 
a (ae es A (a ee La EN read 
KM) Ler er 
|) de so a a EE 
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ELECTRICAL CHARACTERISTICS 


ABSOLUTE MAXIMUM RATINGS Current (Any Terminal) ..:......0..... .. ~20mA 
i ee | | Storage Temperature ............... 65 t0.150°C 
V+ to Me Rtg ee eee ee ee ; : 0.3, 2 v Operating Temperature (A Suffix)... 0... —55 to 125°C 
VETOLV-A VE: wi ahecaracniee arasees, Cae ees —0.3,35V = (Cc SUfFIK) concours ' 010 70°C 
ve COV DIOP NG bon Ga Siren aaa es iene 0.3, 35 V Power Dissipation” ....... cece eevee. 900 mW 
LO MiG ahha le Nok os ia rma Noah Sled #25 V * All leads soldered or welded to PC board. Derate 12 mW/°C 
VA, VEntoV—... ee eee eee eee wee 35 V ahOve TEC - a S . | 
ee ree ee re a ee ea “Absolute Maximum Ratings are stress limits only. Exceed- 


ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX LIMITS TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC $13705142/S13705143 $13705192/S13705193 UNIT V- = —20 V, V+=5V, Ven =3.5V 


wo 
o 
°o 


ID(off) Leakage Current 


Input Current, 


6 
Input Voltage Low 


1 

2 s|; Drain-Source 
w DS(on) ON Resistance 
311 

T . 

a c , Source OFF 

H| Sloff) Leakage Current 
2 Drain OFF 

A INL 


Switching Time 
Of Multiplexer 


8) I ton Turn-ON Time 


7] | teransition 


1.2 Typ*' 


oh 


13 Pp . Power Dissipation 


. 175 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


70°C VaL = 0.6 V, Vay = 3.5 V 


Q Ig =-1 mA 
= -142 and 
Yore M ~192 only 
3 Vg =-5V,Vp=5V 
Ven=06V_ 


Vp=-5V,Vg=5V | 


> 


See Switching Time Test circuit 
Vs1 = #1 V, Vsg = +1 V, Ve9_-7 = gnd 


= s 


: us See Switching Time Test Circuit 
91D] toft Turn-OFF Time 0.8 Typ* 0.8 Typ* Vg(all) =1V 
Y 
Break-Before-Make 
M Source OFF 
1 * * = — 
11, | Cs(off) Capacitance 10 Typ 10 Typ Vgs=Vp=5V Ui eeay 
C. pF En : 
121 |c DrainOre 20 Typ* 20 Typ* Vp=5V Sue 
D(off) Capacitance ve ¥P D* 


175 V—=-31V,V+=0 


iPAA 


Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


+5 V 
O 


-—20V 
°C 


TPUT 


5V 
INPUT 


tet < 20 ns 
50% 
OV 


1V t-toff 


OUTPUT 


OUTPUT 
Vgq=-1V 
Vsg =t+1V 


10% 


aes : 
‘transition 


OUTPUT 
Vg, =t1V 


t =g: 
transition 
Vgg = -1V 
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TYPICAL CHARACTERISTICS 


DS(on) YS Vp 
and Temperature 


C — CAPACITANCE (pF) 


MARY lll 
RY | 
lll 


ed 


-§ -4 -3 -2 -1 0 1 2 3 4 5 
Vp — DRAIN VOLTAGE (VOLTS) 


"DS(on — DRAIN TO SOURCE ON RESISTANCE (OHMS) 


Switching Time vs Vp 


t — SWITCHING TIME (us) 
ID(oft/!s(of#) — DRAIN AND SOURCE LEAKAGE 


Vp — DRAIN VOLTAGE (VOLTS) 


Switching Time vs 
Temperature 


3 

: : 

= £ 
| ool 

2 Z 

I em 

@ 5 

= oO 

7) | 

| a 

T — TEMPERATURE (°C) 
“OFF” Isolation vs Ri 
and Frequency 

a 

3 

2 

o) 

ra 

< 

ad 

12) 

a 

Ww 

cS 

eo) 


0 
10° 106 107 108 
f — FREQUENCY (Hz) 


CURRENT (nA) 


CD (off): SS(oft) YS Vb 


U 


-5 -4 -3 -2 -1 0 1 2 3 4 
Vp — DRAIN VOLTAGE (VOLTS) 


ID (oft)/!S(off) VS 
Temperature 


100 


V+=4+5V 
V-=-15V 


= 
i=) 


ol 


0.1 


T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


Veni! 
“OFF” ISOLATION = 20LOG —_OUT 
Vin! 
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OUTPUT 
O 


lf RGEN, RE or Cy is increased, there will 
be proportional increases in rise and/or fall 


RC times. 


Vin — LOGIC INPUT 
VOLTAGE (VOLTS) 


Vout — OUTPUT VOLTAGE (VOLTS) 


t— TIME (us) 
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SCHEMATIC DIAGRAM 


1-112 


ENQ ad 

7 | | | 
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SIGNAL INPUTS 


V- 
(NEGATIVE 
SUPP 


ry SIGNAL 


OUTPUT 
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Monolithic 6-Channel FET 
Switch Drivers 
designed for... BENEFITS 


= Interfacing Low Level Signals to @ Reduces System Component Requirements 


i. O Six Interface Circuits on One Chip 
FET Switches such as Gl 15 and O Performs Amplification and DC Level 
G122 Series Multi-Channel FET Shifting Required Between Low Level 


. Logic and FET Switches 
Switches 


DESCRIPTION 


The D123 contains six drivers designed to perform the level-shifting and amplification needed to interface low-level logic 
outputs and field-effect transistor switches (MOS FET or JFET). With the input logic reference, Vp, at 0 V, the driver 
output reference, V— may be set between —3 and —30 V. Each output is designed to sink 5 mA of current in the ON condi- 
tion, and to hold off up to 30 V in the OFF condition. The input stage is a common-base emitter-input PNP transistor, 
and thus has a low input impedance. For the ON condition, an input current equal to or greater than 1 mA is required. 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM PIN CONFIGURATIONS 


Flat Package 


TOP VIEW 


ORDER NUMBER: D123AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 


Dual-In-Line Package 


TOP VIEW 


Ve ENABLE) ORDER NUMBERS: D123AP OR D123BP 
SEE PACKAGE 11 
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ABSOLUTE MAXIMUM RATINGS 


VIN toVR 


| Current (Any Terminal).............. 
Storage Temperature 


eo 8 @ @ © @ @ © © 2 we we ew ee 


30 mA 


Operating Temperature (A Suffix) 


Dobos cai: 65 to 125°C 
(B Suffix). 2.20... ~—20 to 85°C 

Power Dissipation*™ , 
‘Flat Package"* .....0.......0 cae ae eae 750 mW 
14 Pin DIP*** 825 mW 


* All leads welded or soldered to PC board. 
**Derate 10 mW/°C above 75°C. 
***Derate 11 mW/C above 75°C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 


CHARACTERISTIC 


Output Current, 
High 

Input Current, 
Input Voltage Low 


Input Voltage, 
. High 


Ss Reference Supply 
Current 


Reference Supply 
Current 


1.8 


1.4 


Igy — INPUT CURRENT (mA) 


0 02 04 06 08 1 
Vin — INPUT VOLTAGE (VOLTS) 


SWITCHING TIME TEST CIRCUIT 


tp < 10 ns 
= ts << 10 ns 


ta(off) (ns) 


MAX LIMITS 


TEST CONDITIONS, UNLESS NOTED: 
V—=-20 V, Vp=0 


lo =5mA, lin = 1 MA 


vy Vo =10V, Vin =0.4V 
1 M Vin =0.4V 
lin=imAaA 


See Switching Time Test Circuit 


= 
a 


lind = 1mA, 
All Other Vinyy = 0.4 V 


Vo =10V |All Viy = 0.4 V 
El 


D 


m 


A 
uA 


Propagation vs 
‘Temperature 


1000 


oO 
£ 
3 600 
- 
<< 
= 
a 400 
a 
a 
200 
0 
—50 
liN(peak) — INPUT PEAK CURRENT (mA) 
+4.5V 
Vin 
t< 10 ns 
te< 10ns 
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7.0 V (90%) 


VouT 


D123 ~17 V (10%) 


*SEE GRAPH 
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Monolithic 6-Channel FET 
Switch Drivers 
designed for o“-* BENEFITS 


a Interfacing Low Level Signals to @ Reduces System Component Requirements 


O Six Interface Circuits in One Chip 


FET Switches such as G115 and O Performs Amplification and DC Level 
G122 Series Multi-Channel FET Shifting 


@ Required Between Low Level Logic and 


Switches FET Switches 


bs 


Siliconix 


DESCRIPTION 


The D125 contains six drivers, designed to perform the level-shifting and amplification needed to interface low-level logic 
outputs and field-effect transistor switches (MOS FET or JFET). With the input logic supply, Vi, at 5 V, the driver output 
reference, V— may be set between —1 and —25 V. Each output is designed to sink 5 mA of current in the ON condition, 
and to hold off up to 30 V in the OFF condition. The input stage is a base-input PNP transistor, with the emitter returned 
to the Vi supply through a resistor. To turn the driver ON, the logic stage driving it must be capable of sinking 0.7 mA. 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM PIN CONFIGURATIONS 


Flat Package 
ENABLE (VL) VL 
O08 


TOP VIEW 
ORDER NUMBER: 
D125AL 
SEE PACKAGE 5 
-*Common to Substrate and Base of Package 


Dual-In-Line Package 


TOP VIEW 
ORDER NUMBERS: 
D125AP OR D125BP 
SEE PACKAGE 11 
TYPICAL CHARACTERISTICS 


Propagation vs Supply Current vs 
Temperature Temperature 


ton. VL =5V 


ton. VL = 2.8V 


PROPAGATION TIME (ns) 
CURRENT (mA) 


-55 -35 -15 5 25 45 65 85 105 125 
TEMPERATURE (°C) 
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ABSOLUTE MAXIMUM RATINGS 


VOUON He 4o aie w oa egies PEARY Ue s 36 V Power Dissipation” 
NANO Sete. ce, ate Wied Sh BA eae eee a ke 30 V Flat Package™* ............ Spiele knees 750 mW 
WN O MV ria ao cnce oie blo hati ede fe Bice, te a aoa 30 V 14PinDIP*** . 2... . . . 6825 mw 
VAN CO? Vii io 2.3.4. eee 48 hk Shai & ales t6V 
Current (Any Terminal) ................0. 30 mA * All leads welded or soldered to PC board. 
Storage Temperature ............... —65 to 150°C **Derate 10 mW/°C above 75°C. 
Operating Temperature (A Suffix)....... —55 to 125°C ***Derate 11 mW/*C above 75°C 

(B Suffix)........ -20 to 85°C “Absolute Maximum Ratings are stress limits only. Exceed- 


‘ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


dealt TEST CONDITIONS, UNLESS NOTED 
CHARACTERISTIC [cea al (=e “V-=-20V, VE =5V 


KA 
Input Current, + r a 
1iINH Input Voltage High +1 +10 +10 +20 Vin = 4.6 V 
Input Current, - 
6iM us See Switching Time Test Circuit 
E bagel 


. sare — [Pe 
All A VIN = 4.6 V 


Logic Supply Current a 
Eis =10V [AU Vin, =4.6V 


aM ica Sty arent 2 2 
Cc WE 


Logic Supply Current 


= 
sere 


SWITCHING TIME TEST CIRCUIT 


Vv 
IN —— VL V+ 
tr < 100 ns O 10 V 
tf < 100 ns 
0 VL 
!OUT 
O f. 
tOFF |~— 10 V 
Vout 


-17 V (90%) 
-20V 
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4-Channel MOS FET Switch __ 
Driver with Decode cela 
designed for jee BENEFITS 


ia Interfacing Low Level Signals to ® Reduces System Component Requirements 


O Four Interface Circuits in One Chip 


FET Switches such as G115 and ee Easilytntsrnced 


G123 Series Multi-Channel FET © Inputs Compatible with Low Power TTL 
and DTL IF = 200 nA Max 


e 
Switches © Output Current Sinking Capability 10 mA 


DESCRIPTION 


The D129 is a four-channel driver designed to provide the DC level-shifting and amplification functions needed to interface 
low-level logic outputs (0.7 to 2.2 V) and field-effect transistor switch inputs (up to 50 V peak-to-peak). With an input logic 
supply of 5 V, the output transistor emitter, V—, may be set at any voltage between —5 and —30 V. In the ON state, the 
output collector will sink up to 10 mA of current, and in the OFF state will hold off voltages up to 50 V above V—. Each of 
the four drivers has a 3-input logic gate, with each of the inputs either open or at positive logic ‘’1"’, the driver will be ON. 
With any of the inputs either grounded or at positive logic ‘‘0’’, the driver will be OFF. Some of the logic inputs to the 
four gates are internally connected to facilitate decoding from a binary counter; however, one input to each gate provides 
a means for independent operation of each driver, if desired. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAM 


Flat Package 


TOP VIEW INPUTS 


ORDER NUMBER: D129AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 


Dual-in-Line Package 


TOP VIEW 


ORDER NUMBERS: D129AP OR D129BP 
SEE PACKAGE 11 
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11 : IL Logic Supply Current 


ABSOLUTE MAXIMUM RATINGS | 


Vo to V— (A Suffix) 50 V 
-Vo to V— (B Suffix) 36 V 
Vr to V— (A Suffix) . 33 V 
VR to V— (A Suffix) 24V 
VLtoVR.. . 8V 
VINtoVR. .. . i +6V 
VIN to Vin (Any Oiher a Terminals) . a oA 6V 
Current (Any Terminal) 30 mA 
Storage Temperature 65 to 150°C 


‘ELECTRICAL CHARACTERISTICS 


Operating Temperature (A Suffix) . .-55 to 125°C 
(B Suffix). . .°. -20to 85°C 
Power Dissipation” | 
Flat Package** =. . 0... 750 mW 
14PinDIP*** 2 2 1, 825 mW 


“All leads soldered or welded to PC board. 
**Derate 10 mW/C above 75°C 
***Derate 11 mW/°C above 75°C 


“Absolute Maximum Ratings are stress limits only.. eiceag 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional opera ting limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temniper atte limits 


‘to assure conformance with specifications. 


MAX LIMITS 


CHARACTERISTIC 


3 : IOH Output Current, High 


Input Current, 

4) | TINH Input Voltage High sis 
Input Current, ; 

5 HNL Input Voltage Low 


Negative Supply Current 


9 : IL Logic Supply Current 


Negative Supply Current 


*Per gate input 


| TYPICAL CHARACTERISTICS 


3 


ea = 
a) 4 
b E—E 2 
z ke 
cc ai 
a oc. 
2 « 
‘S) =) 
i a 
> i 
Zz a 1 
| 
2 
0 
Vin — INPUT VOLTAGE (VOLTS) : T 


SWITCHING TIME AND TEST CIRCUIT 


+10 V 


OUT 


50 pF 


\w) 
—_ 
N 
ic) 
is) 
Cc 


Ez 2 
| 


ae [ae 
Te Roca vcore f(a ra 
“Ju [vou _owoutvoresetow | 198 | -198 [1075 

Pee 


-~60-40-20 0 20 40 60 80 100 120 140 
— TEMPERATURE (°C) 


TEST CONDITIONS, UNLESS NOTED: 
V—=-20V, VR =0,VL=5V 


Io =10mA 
lo=1mA 


A | V9 =10V, Vin = 0.7 V 


Vin =5 V Input Under Test, 
VIN = 0 All Other Inputs 


VIN =2.2V,V,_=4.5 V 


= 


ae 
Sm 


ones 
a 
mars 
eeek 
= 


-200 Vin =0, VL =5.5V 


us See Switching Time Test Circuit 


One Channel “ON” 


3 
> 


> 


All Vin = 0, 
All Channels “OFF” 


3 
> 


IBAD-A 


Current 
vs Temperature 


Propagation 
vs Temperature 


So RR B 
8 8 6 
6 6 6 


800 


600 


40 


PROPAGATION TIME (ns) 
o 


200 


0 : 
—60—-40 ~20 0 20 40 60 80 100 120 140 


T — TEMPERATURE (°C) 


ts << 100 ns 
t, < 100 ns 
tow = Tus iN 
f = 100K Hz 
OUT 
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switch driver 

designed for... 

@ Interfacing Low Level Signals to 
FET Switches 

# Interfacing TTL to CMOS 


— a - a @.. Pe _~ ™ ae ‘a oa oe 
@ intertace livin Tin 16 Crier wogi< 


Levels, i.e. PROM Program Levels 


DESCRIPTION 


monolithic 2-channel FET 


5 


Siliconix 


BENEFITS 


@ Easily Interfaced 

O TTL, DTL and RTL Compatible 
@ Minimizes Switching Time 

O 150 ns Typical Propagation Time 
@ Versatile 

O Complementary Outputs 

O Up to 30 V Uutput Swing 


The D139 is a dual low level to high level voltage translator with complementary outputs. Uses include bipolar to MOS logic 


interface and bipolar logic to FET analog switch control. 


The following characteristics of the input circuit provide an ideal interface to the common logic forms TTL, CMOS, and 
DTL: light loading (~ 1/3 TTL load) to ‘‘0’’ inputs, a 1.2 V trip point, and high input impedance with high breakdown to 


“1 inputs. 


The output can drive up to 30 V peak-to-peak into pure capacitive loads or moderate resistive loads. Current source coupling 
between the input and output and split power supplies allow wide flexibility in the actual output voltage levels. Comple- 
mentary outputs permit maximum application versatility, allowing functions such as double-throw analog switch control. 


A positive logic ‘1’ at the input provides a ‘1’ at OUT and a “0” at OUT. 


SCHEMATIC DIAGRAM (Typical! Channel!) 


2-7 


PIN CONFIGURATIONS 


Metal Can Package 


TOP VIEW 
*COMMON TO SUBSTRATE AND CASE 


ORDER NUMBERS 
D139AA or D139BA 
SEE PACKAGE 2 


Dual-In-Line Package 


TOP VIEW 


ORDER NUMBERS D139AP 
OR D139BP 
SEE PACKAGE 11 
ORDER NUMBER D139CJ 
SEE PACKAGE 7 
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ABSOLUTE MAXIMUM RATINGS 
V+toV— . “s 
V+toVR.. 

V+toVo 

VL toVR 


| VIN to VR. 


VR to V— 


VL to V— 


Vo to V— 
VLto VIN . 
Current (Any Terminal) inte 
Peak (Any Terminal) 
(200 us pulse width, 100 pps) 
Operating Temperature 
(A Suffix) 
(B Suffix) 
(C Suffix) 


ELECTRICAL CHARACTERISTICS 


—20 to 85°C 
. Oto 70°C 


~ Storage Temperature | 


(A & B Suffix) Lowe ew ew es) 65 to 150°C 


(C Suffix): toe ee a ce.) ~»=6- 65 to 125°C 
Power Digsipation A tL Packing.) Soe ee ee 750 mW 
(P Package)” . oe oe ww «©6825 mW 

(JPackage)* . . . . . . 470mW 

Thermal Resistance (@)a,J Package) . . . 0.16°C/W 


.-55 to 125°C 


* All leads soldered or welded to PC board. 
Derate L package 10 mW/°C above 75°C 
Derate P package 11 mwW/°C above 75°C 
Derate J package 6.5 mW/*C above 25°C © 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are ae tested fer AC parameters and nigh and low temperature limits 


to assure conformance with specifications. 


CHARACTERISTIC (MIN)/MAX LIMITS (MIN)/MAX LIMITS 


~20°C 85°C 
BOG TRO Ge e): (70°C) | 


—55°C 


1 —_ Output Voltage, High Ea pele 
VOH/VOH (ve 
: evo iss 
3 pee Output Voltage, Low a 
6 Input Current, Input 
iH Voltage High 
Input Current, Input 
6 HNL (—600) 
Voltage Low 
7 , Switching Time, Low to 
(+) High, Delay Plus Rise Time 
8 Switching Time, High to 200 
Low, Delay Plus Fall Time 
Positive Supply Current a ee 
10 Logic Supply Current al 
11 Negative Supply Current aa 


(—500) | (--600) | (—500) | (—500) 
170 

See Switching Time Test Circuit 

“mee me ii 


UNLESS NOTED: 
V+=10V, Vi =5V, 
V—=—20 V, VR =0 


VIH = 2 V for 
: fourm 


D139AA/AP D139BA/BP (D139CJ) TEST CONDITIONS, 
UNIT 


lIouT = 10HA Vit. = 0.8V for 


UA 


VOH/VoL 


VIN=90 


Input Voltage High 
or | 


Input Voltage Low 


ze 
> 


Reference Supply Current 

12 (—1.6) V =V =5V 
Reference Supply Current, 

13 | (—1.1) V =V =OV 


CMO 
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SUPPLY CURRENT (mA) —lyyy — LOGIC INPUT CURRENT (uA) 


t — SWITCHING TIME (ns) 


a 
A 


Logic Input Current vs 
Logic Input Voltage 


TYPICAL CHARACTERISTICS 


Vin — LOGIC INPUT VOLTAGE (VOLTS) 


Supply Current vs Temperature 


Baia ee 
fave ee 


: ied ee ee 


It AND —IL+ 


0 
~55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Switching Time, Low to 
High, vs Load Capacitance 


SEE TEST CONDITIONS 
AND DEFINITIONS 


0 100 200 300 


400 500 


C, — LOAD CAPACITANCE (pF) 


(Vo_ — V—) — OUTPUT “LOW” 
VOLTAGE WITH RESPECT TO V— (VOLTS) 


loy — OUTPUT “LOW” CURRENT (mA) 


Selecting V+ and V— 


V+ (VOLTS) 


Switching Time, High to 
Low, vs Load Capacitance 


t— SWITCHING TIME (ns) 


C, — LOAD CAPACITANCE (pF) 


TEST CONDITIONS AND DEFINITIONS 


LOGIC INPUT 
t, ~ 20 ns 


ty ~ 20 ns 3.5V 


0 


Vout 'VouT !S 
THE COMPLEMENT 
OF Vout) 


Switching Time Test Circuit 


Output ‘‘Low”’ Characteristic 


V— (VOLTS) 


2-9 


Output “High” Characteristic 


(V+ — Voy) — OUTPUT “HIGH” 
VOLTAGE WITH RESPECT TO V+ (VOLTS) 


!oH — OUTPUT “HIGH” CURRENT (mA) 


Selecting V+ and V— 


The output swings between V+ and 
V— (VOH = V+ and VoL = V-). 
Select V+ and V—, within the oper- 
ating region of curve at left, to pro- 
vide the desired output swing. Note 
that V— can be —2.0 V to —30 V 


and V+ — V— must be at least 10 V. 


Switching Time vs Temperature 
300 


SEE TEST CONDITIONS 
AND DEFINITIONS 


N 
o 
o 


t — SWITCHING TIME (ns) 
=) 
oO 


0 
—55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE ('C) 
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DRIVING PMOS ANALOG SWITCHES. 


DPDT PMOS 


CONTROL 


ANALOG IN/(OUT) 


A’’1" FROM CONTROL CONNECTS S2 TO 01 AND S3 TO D2. 


Van RANGE = +10 V TO -10 V 8 ANALOG OUT/(IN) 


PMOS Interface Circuit 

Figure 1 | 
Driving PMOS Analog Switches. The D139 output swing is dictated by the analog signal range. VQH is the PMOS “OFF” 
level and must equal the most positive analog voltage. Vo; is the PMOS “ON” level and must be 10 V more negative than 
the most negative analog voltage. Therefore for VAN = +10 V > V+ = +10 V and V— = —20 V. PMOS control is make-before- 
break. 


PMOS LOGIC INTERFACE 


1/2 D139 


Figure 2 


©1980 Siliconix incorporated 


DRIVING NJFET ANALOG SWITCHES 


6€1d 


Fast Dual SPST, NJFET, for Dual SPST, NJFET for High 
Low Frequency Signals (1) Frequency Signals (1) 


CONTROL 


THE 2N4393 WILL BE “ON” FOR A “1” FROM CONTROL. THE 2N4393 WILL BE “ON” FOR A “1” FROM CONTROL. 
Van RANGE = +10 V TO —10V. Van RANGE = +10 V TO —10V. 


Figure 3 


Driving NJFET Analog Switches. VO is the “‘ON’’ NJFET level and must be isolated from the gate by a series diode as shown 
above to prevent forward gate current. Voy is the ‘“‘OFF’’ NJFET level and must be more negative than the most negative 
analog signal voltage by (IVGS(off)! +2 V). NJFET control is break-before-make. 

(1) See Siliconix Application Note ‘Driver Circuits for the J-FET Analog Switch’’ AN73-5, August 1973. 


APPLICATIONS 


5 SOUPHIMS LJ4 40} SADALIG 


Dt| fe 


S 


3621 
(INTEL) 


-5V *C1 IS USED TO SLOW THE RISE TIME TO ~ 400 ns 


D139 Used in Programming the Intel 3621 PROM 
Figure 4 


xXIUODI 
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APPLICATIONS (Cont'd) 


+5 V +15 V 
O O 


He | 


ze ‘ 
S| bi 2N4400 


5 ui 
+5V +15 V 
() C) 


+15 V 
O 
> NS CR100 


= Ss 2N4400 
CH 


—5V 
D139 Used in Programming the Intel 3601 PROM 
Figure 5 
‘ 
+5V +26 V : +12 V +5 V 
O e ‘ @ e 


PROGRAM CS/WE 
a Le /\.1N914 


= R4** (INTEL) R,** = 


2708 


DATA BUS 


O O O = 
+5V+12V-5V OV 


ADDRESS 
LOGIC 


- *C_ USED IN OBTAINING THE PROPER RISE AND FALL TIMES — 
**R1 USED IN LIMITING CURRENT INTO D139 


D139 Used in Programming the Intel 2708 PROM 
Figure 6 
D139 2-Channel Interface. The D139 may be used to interface 0.5 V TTL to CMOS Logic by setting VL, Vp, V+ and 
V— to the proper levels. If O to 5 V TTL levels are to be used to control the switch, Vi_ should be set to 5 V and Vr 
grounded. 


V+ and V— may be set to whatever levels are needed. The operating region of the D139 is determined by the graph of V+ vs 


V-. 


Note. V— must be at least 2 V below VR in order for. the D139 to operate. See the V+ vs V— graph for selecting the supply voltages within 
the operating region. 
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Monolithic 6-Channel 
Enhancement-Type MOS FET 
Switch 

designed for... BENEFITS 


° e e @ Reduces External Component Requirements 
= Switching Analog Signals O Internal Zener Diode Protects the Gate 
g Multiplexing 


SLLO 


O Six Switches Per Chip 

O Intenratoc’ MOS FET for Fach Gate to 
Provide ‘‘Pull-Up’’ Current for Gate- 
Driver Circuit 


DESCRIPTION 


The G115 contains six enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
30 V peak-to-peak. The switches are integrated on a silicon substrate (body). The switches have a common drain terminal 
(D) which will function equally well as a common source. In the same manner, the source terminals (S) will function equally 
well as drains. Each gate (G) is provided with a normally OFF ‘‘pull-up’’ MOS FET which may be turned ON to provide a 
current source to the gate-driving circuit. The pull-ups are turned ON or OFF by connecting the ‘‘P”’ terminal to a negative 
supply or to the “’B’’ terminal respectively. 


FUNCTIONAL DIAGRAM 


O B (V+) 


° S134 JouU_YD-HjNW 


PIN CONFIGURATION SCHEMATIC DIAGRAM 


Dual-In-Line Package 


TOP VIEW 


ORDER NUMBERS: G115AP OR G115BP 
SEE PACKAGE 12 


xIUODI 
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ABSOLUTE MAXIMUM RATINGS 


ViG10 VS ou os eA ae a es 

Vito Vip xa tun ccaiink eararens aes: ange 3 ..+.. 72 to 30V 
Vib: VS 5.602 2 Sol a ee ee ae a +30 V 
VB -1O:V Gi ViBi1O VE ead ot ok Coe wR Bree BA 35 V 
Ic, Ip Be Utah he Bec eats Tg Retiree ur nae Ae ak, Deh a oaenee at Bee 100 mA 
IG MR tanto Dian We Sa he HE fevsar ioe ce, Ge: WElajay jah Sve ler avis eye asec. Wy ewes 5mA 
[Dis oni e eh Gyicd dont oh bala wee eee wee 100 pA 


ELECTRICAL CHARACTERISTICS 


—2 to 30 V 


Storage Temperature ............... -65 to 150°C 
Operating Temperature (A Suffix)...... —5§5 to 125°C 

(B Suffix)... 2... —20 to 85°C 
Power Dissipation™ ........ 24 ee ee ees 900 mW 


* All leads soldered or welded to PC board. Derate 12 mW/°C 
above 75°C. 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX LIMITS 


CHARACTERISTIC 


Drain-Source 
ON Resistance 


Source OFF 
Leakage Current 


Drain OFF : 
Leakage Current 


~0.8 to -2.4 


Gate-Channei 
Leakage Current 


! a 
Gate-Source 
8) C/ Vasith) Threshold Voitage ns = to -4.0 


oO 
An 
Q 
ce) 
= 
o) 
o 
i 
@ 
ie) 
2 
(?) 
Cc 
3 
oa 
® 
3 
+ 


Drain-Source 
Breakdown Voltage 


Source-Drain 
Breakdown Voltage 


Gate-Body 


11} | 8VGBs Min Breakdown Voltage 


-35 to -90 


Pull-Up Gate-Body 
Breakdown Voltage 


Gate-Source 
13] | Cgs Capacitance 
Dic Gate-Drain 
y| “94 Capacitance 
N , 
Drain-Source 
15 - Cas(off) OFF Capacitance 
! ‘ Source-Body 
ed Capacitance 


Drain-Body 
Capacitance 


12] | BVpgs Min ~35 to -90 


17 Cdb 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


TYPICAL CHARACTERISTICS 


Is(oft): !D(oFf) YS 


Temperature 
a 
2 1000 
3 = =——— 
= a -—t —}+- 
wy ees a 
2 Cees ee es De = 
- a i 5 
2 e —— Pf 
8 —— | £€ For Q 
co =a oc ae Be Zz 
3 Fr. Ole : 
fo) [Avs sf |} =) ee 
ws WAAF = 2 
ro) om oI a, 
ec i) q 
5 < 3) 
° x | 
g S 
z _! eo 
£4 
Pv 
ra) 
{ 
rr 
& 
8 


Vag — GATE-SOURCE VOLTAGE (VOLTS) T — TEMPERATURE (°C) 


2 
© 
+ 
< 
Tv 


TEST CONDITIONS, UNLESS NOTED: 
Vos = 0. Vpg = 0 


Vpp=9,VGp=-30V | 
2 Vpg=-10V,Vgp=-20V Jig=-1 mA 
Vpp = -20 V, Vap = -10 V 


Vsp = -20 V, Vgp = 0 

Vos = -20 V, Ves = 0, Vsp = 0 
VoGp = -30 V, Vpg = -30 V 
Voep=-20 V 

Ip " -10 LA, Vpog = 9, Vsp = 0 
-30 Ip = -50 uA, Vgs = 0, Vgp = 0 
-30 Ig =-10 HA, VGp = 0 

-35 to -90 


ig =-10uA 


-35 to -90 Ip = -10 uA, VGp=0 


Drain Guarded 
Source Guarded 

VGB=0 
Gate Guarded f=1MHz 


Vos = Vsp = 9, 
Body Guarded 


MAB-A 


Capacitance vs Vnp or Vop 


50 


Pt 
PRR eS ERR Eas oe Se 
"i aie a ie a 
et ifeuhe sks 
; Bale 
a 
2 1. 
20 = F = 
pt 8 7 
Pann : Z 
10} Cdb Sonne iE gai = Ae 
aa t} 
wat Wy 
aD 
Fin we a . Aa 


Vpp OR Vgp ~ DRAIN-BODY OR 
SOURCE-BODY VOLTAGE (VOLTS) 


Vpp — PULL-UP GATE TO BODY 
VOLTAGE (VOLTS) 
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Monolithic 5-Channel c:2 
Enhancement-Type MOS FET ~~ 
Switch 


designed for eres BENEFITS 


e ® ° @ Reduces External Component Requirements 
m p q 
S Ww itching Analog Signals O Internal Zener Diode Protects the Gate 
° e © Five Switches Per Chi 
@ Mult ; 
ul iplexing © Integrated MOS FET for Each Gate to 


Provide ‘“‘Pull-Up’’ Current tor vwate- 
Driver Circuit 


DESCRIPTION 


The G116 contains five enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
30 V peak-to-peak. The switches are integrated on a silicon substrate (body). The switches have a common drain terminal 
(D) which will! function equally well as a common source. In the same manner, the source terminals (S) will function equally 
well as drains. Each gate (G) is provided with a normally OFF “‘pull-up’’ MOS FET which may be turned ON to provide a 
current source to the gate-driving circuit. The pull-ups are turned ON or OFF by connecting the ‘’P”’ terminal to a negative 
supply or to the “’B”’ terminal respectively. It is recommended that the G115 be used for new designs. 


PIN CONFIGURATIONS FUNCTIONAL DIAGRAM 


Flat Package Gy 


if 


O B (V+) 


TOP VIEW 


ORDER NUMBER: G116AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 


Dual-In-Line Package 


TOP VIEW 


ORDER NUMBER: G11G6AP 
SEE PACKAGE 11 
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ABSOLUTE MAXIMUM RATINGS . Operating Temperature 


DRAIN-SOURCE ON RESISTANCE (OHMS) 


ee -55 to 125 C | 

| nF, Power Dissipation* | 

VBtOVS.. 1... ee eee PCA eee eee ee —2 to 30 V Plat Package” 425 5 S-24 cued eesGe eke ee 750 mW 

VB COV Desai cnr nts 3 eGR Re EROS IN «4A Pi IPE ninedtahns Sasted eee 825 mW 

Vp tO Voie as aiestsa ccs Lenawee betaine e . t380V — 

VBtoVG, VptoVp........ Bs Page eae ens ah eae 35 V *AIl leads soldered or welded to PC board. 

Ic, ID hn EA 0 de si oe Be Wg hehe Ae Mert ak ak Nea ce wd ee 100 mA **Derate 10 mW/°C above 75°C. 

Ce CRG AY CAAA A ARS EERO SoS 5mA ***Dorate 11 mW/°C above 75°C. 

Den ane ee ee ee Gee: ah oer. by rect a eee cial ate 100 vA - ; ; oe 

Storage: Leni osratli@ ns ex iuiaas koran -65 to 150°C ‘Absolute Maximum Ratings are stress limits only. Exceed- 


ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS | | 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. | 


MAX LIMITS 


we [awe Te 


TEST CONDITIONS, UNLESS NOTED: 
Vp = 0, Vpg = 0 


VpBp = 9, Vep = -30 V 
Vpp=-10V,VGgp=-20V HIlg=-i mA 
Vpp = -20V, VGgp=-10 V 


Vsp = ~20 V, Vgp = 0 


CHARACTERISTIC 


c 
> z 
= 


25°C 85°C 


Drain-Source 


oho 


ON Resistance 


w& 


Source OFF 
Leakage Current 


Drain OFF 
Leakage Current 


4) |'s(off) 


o 
3 
> 


ID (off) Vps = -20 V, Vgg = 0, Vsg = 0 


[22] 


s IG(on) Gate ON Current 


7 ‘ | Gate-Channel 
i GSS Leakage Current 


8 I V Gate-Source 
C{YGS(th) Threshold Voltage 


: Drain-Source 
2 BVpss Min Breakdown Voltage 


-0.8 to -2.4 mA | Vop=-30 V, Vpg = -30 V 


nA | Vgg=-20V 


-1,5 to -4.0} -1.5 to -4.0] ~1.4 to -4.0] -1.5 to -4.0 


; Gate-Body 
11 BVces Min Breakdown: Voltage -35 to -90 -35 to -90 -35 to ~-90 Se -35 to -90 ~-35 to ~90 


Ip =-10 uA, Vsp = 0, Vpg = 0 
Ip = -50 uA, Ves = 0, Vgp = 0 


Source-Drain 


-10 BVsps Min Ig =-10 vA, VGp = 0 


Ig =-10uA 


tp = -10 uA, VGpg = 0 


2 Pull-Up Gate-Body 
12 BVpgs Min Bréakdown: Voltene -35 to ~90 ~35 to ~-90 35 to -90 -35 to -90 -35 to -90 


Gate-Source 
Capacitance 


D Gate-Drain 
14 y |oad Capacitance 
Drain-Source 
15 ; Cds(off) OFF Capacitance 


Source-Body 
Capacitance 


13] |Cg, 


Drain Guarded 
Vp = VsB = 9, 
Body Guarded Source Guarded 


Vpp=9,Vsgp=-5V_ ] Gate and Drain Guarded 
12 Typ* Vsp =0,Vpp=-5V_ } Gate and Source Guarded 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. MAB-A 


16 . Cob 


Drain-Body 


W Cdb Capacitance 


TYPICAL CHARACTERISTICS 


IS(off): 'D(off) YS 
Temperature Capacitance vs Vpp or Vsp 


oe 
Tec eeeeeeeaee 
SEeEH ee eet 
Pie ee wie ena acl 
Seas bl ey 
TA 
i SEGEIZSEI9 
tee peoenaena 
Cab (Vgp = 9 V) et | es 
Gee eaneE 
Pee ee ele a 


104 


40 


= 
=] 
w& 


30 


20 


C — CAPACITANCE (pF) 
Ig — GATE CURRENT (mA) 


10 


teal 
ie 
g 


0 


Vgs — GATE-SOURCE VOLTAGE (VOLTS) T — TEMPERATURE (°C) Vpp OR Vgg — DRAIN-BODY OR Vpp — PULL-UP GATE 
SOURCE-BODY VOLTAGE (VOLTS) TO BODY VOLTAGE (VOLTS) 


"DS(on) — 
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Monolithic 5-Channel 
Enhancement-Type MOS FET 
Switch 

designed for... BENEFITS 


Zz Switching Analog Signals @ Reduces External Component Requirements 


© Internal Zener Diode Protects the Gate 
e e . e O Five Switches Per Chip 
= Multiplexing with Enable Switch 2 eons EET for Each Gate to 
Provide ~“Pull-up’ Wurrent tor Gate 
Driver Circuit 


5 


Siliconix 


DESCRIPTION 


The G117 contains six enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well! in either direction, and in the OFF state each switch will block voltages up to 
20 V peak-to-peak. The switches are integrated on a silicon substrate (body). The drains of five of the switches are internally 
connected to the source of the sixth switch. This arrangement is intended for use of the device as a 5-channel first-level 
and one-channel second-level multiplexer. Each of the six gates are provided with an internal ‘‘pull-up’’ current which may 
be turned ON or OFF by connecting the pull-up control terminal (P) to a negative supply or to the body (B) terminal. 


FUNCTIONAL DIAGRAM 


O B (V+) 


PIN CONFIGURATION 


Flat Package 


Gg BB (V+) 
1 14 02 OB 


7 8 
TOP VIEW 


ORDER NUMBER: G117AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 
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....—2 to 30 Vv Storage Temperature ............... 765to 150°C 


VptoVs...... ede ete Bebe ec us te tes 

VptoVp....... Pol ta os SUG Ne rey 920 3, eck LON OOr V Operating Temperature (A Suffix)...... —55 to 125°C 
VptoVs....... on de bed ohn pamadenenee O0V | (B Suffix)... 2... ~20 to 85°C 
VptoVG,VptoVp....... iGtGreeetiongs soV Power Dissipation® .................+. 750mW 
loo. aseweut Rehan ee .eaees 100 MA *All leads soldered or welded to PC board. Derate 
(one ee Late Ss epee. OTA 10 mW/°C above 75°C. 


ID eee ee eee eee eee ee es T00KUA “Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 


ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC G117A G117B UNIT Vpp = 0, Vpg = 0 
128°C 
ee ee ee 125 Vp = 0. Vep = -30V 
2 'DS(on) ON Capacitance 200 200 250 250 250 300 DB 0V,VGD S , VG6D GD 
Source OFF 
~0. a = Vsp = -20 V, Vep = 0 
Drain OFF 
~2. - ~ Vos =- »V6s=9,V = -30 V, Vsp =0 
Pear 2 Vps = -20 V, Veg = -30 V, Vegg = 0, Veg = 0 
T 
TIA [lG(on) Gate ON Current Looe -0.8 to -2.4 Ed 
T 


=a : 

fe mee, | >= [=| | = |= [efem 
ee ee 

of rwes Subse oe 

ff es | oom | me 
a Td 

N Drain-Source i a 
ihe eee [ee | dm | 

Sa cd 


*This is resistance (capacitance) from each source to common internal node. Multiply resistance by two for total resistance from inputs to output. MAB 
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


eo 


© 


TYPICAL CHARACTERISTICS 


IS(off): 'D(off) YS 


; 'DS(on) VS VES Temperature 
3 
= 104 1000 -——-—— — 100 — 
x — a 4 Pe aj Bi z | 
3 —— a= oe Vsp = VGp= Vpp=0 — a 
Ww -—}-— aa ere Veqgp = -20V ae 
rz) py | A ul 50 GGD" — - aa 
is f=1 
e oe ~| 2 ate eens 
% 103 5 P= > 5 5 
% c ai 2 7 a 
: ae 
Fs 7 10 i 10 Fa 8 
4 w =|, 4 we FH 
3 9 ° el v 2 
S < 3 < tz 
2 ¥ 2 §5 o Vy LA 
® s < Wa 
< a4 1 =: = mY) ZZ 
Ps L— ‘i | 2 V4 
0.1 iS) 
5 ; / | 
P 0 2 45 65 85 105 125 ~30 ~25 -20 -15 -10 -5 0 
. Vg — GATE-SOURCE VOLTAGE (VOLTS) T — TEMPERATURE (°C) Vpp — DRAIN-BODY VOLTAGE (VOLTS) == =—- Vpg — PULL UP GATE-BODY VOLTAGE (VOLTS) 
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Monolithic 6-Channel cs 
Enhancement-Type MOS FET ~~" 
Switch 


designed for... BENEFITS 


e e ° @ Reduces External Component Requirements 
7 Switching Analog Signals O Internal Zener Diode Protects the Gate 
7 Multiplexing O Six Switches Per Chip 


DESCRIPTION 


The G118 contains six enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
20 V peak-to-peak. The switches are integrated on a common substrate (body). They have a common drain terminal (D) 
which will function equally well as a common source; likewise, the source terminals will function as drains. 


PIN CONFIGURATIONS FUNCTIONAL DIAGRAM 


Flat Package 


1 14 


8 


7 
TOP VIEW 


ORDER NUMBER: G118AL 
SEE PACKAGE 5 


SCHEMATIC DIAGRAM 


*Common to Substrate and Base of Package 


Dual-!In-Line Package 


TOP VIEW 


ORDER NUMBER: G118AP 
SEE PACKAGE 11 
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ABSOLUTE MAXIMUM RATINGS ~... Operating Temperature (A Suffix)...... —55 to 125°C 

| | - | (B Suffix). ..... ~20 to 85°C : 
VIO VG ced Oe as Ce Bee, oes —2 to 30 V Power Dissipation” | | 
VBIOVGi sé Sean ase l aaa aed, —2 to 30 V Flat Package** ........ Seah bs aufes 750 mw | 
VD to VS saccaadierignlin tye fe. 40a aaa hg Nera is Je lp Talat A Sac ies. at +30 V 14 Pin DIP*** ........ 2. : Se tne 325 mW 
VB TO 'V.G cone 6 See Sees oS eel eee Ae 35 V * All leads soldered or welded to PC board. 
as ere ee ee ee ee ee eee eee 100 mA **Derate 10 mW/°C above 75°C. 
Te; Ri iaaceh Pie ene! “ay Gs ge SEAS Ge aa aT ae ae 5 mA ***Derate 11 mWw/°C above 75°C. 
Storage Temperature’. ............-- —65 to 150 C 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 


CHARACTERISTIC CGA Cd G118B 


TEST CONDITIONS, UNLESS NOTED: 
VpB=0 
Vos = 9, VGp = -30 V 
Vpp=-10V,VGp=-20V [Is=-1 mA 
Vpp = -20 V, Vgp = -10 V 


Vsp = -20 V, VGp=9 


_ 


* 


= 
nN 
oa 
_ 
nN 
an 


w& 


; Source OFF 
S(off) Leakage Current 


z Drain OFF 
D(off) Leakage Current 
é T ; Gate-Channel 
A|'GSS Leakage Current 
Tre 
I Gate-Source = 
c VGSith) Threshold Voltage ; = 
. Drain-Source 
8 BVpss Min Breakdown Voltage hea 
‘ Source-Drain 
BVsps Min Breakdown Voltage | 0 | 20 
: Gate-Body 
0} |8VGes.Min Breakdown Voltage 25 10-0, Se 
Gate-Source * 


b 


2 i Drain-Source | 200 
ON Resistance 


Vos = -20 V, Ves = 0, Vsg = 0 


3 


Cc 
v < > 2 = 


VGp = -20V 


~ 


Ip = -10 uA, Vgp = 0, Vsp = 0 


' 
pay 
a 
on 
o 


Ip = -50 nA, Ves = 0, Vgp =O 


© 


Is =-10 uA, Vgp = 0 


= 


Ig =-10uA 


Drain Guarded 
Vp = Vs = 9, 
Body Guarded Source Guarded 


Vpsp = 0, Vgg =-5 V_ | Gate and Drain Guarded 
Vsp = 0,Vpg=-5V_ | Gate and Source Guarded 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. MABA 


nn 


-30 
~35 to -90 ~35 to -90 


TYPICAL CHARACTERISTICS 


Is(oft): !D(off) YS 


. DS(on) VS VcGs Temperature Capacitance vs Vpp or Vsp 
= 1000 : 50 
8 HEELERS ERESEEE 
: - gel dM Nal lets abd) 
= 1 e LITT TTT TT Ty 
4 rer GOR GRE RR RE BERR 
é ae ae TERCERA Ree 
: : SL LL [sen e507 
2 a 
: : a eich 
7 a oO 
Fs 10 
l -, 
5 is Pi Gs a 
a . -30 -20 -10 0 
Ves — GATE-SOURCE VOLTAGE (VOLTS) T — TEMPERATURE (°C) VpsB OR Vsp — DRAIN-BODY OR 


SOURCE-BODY VOLTAGE (VOLTS) 
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Monolithic 6-Channel cs 
Enhancement-Type MOS FET ~~ 


Switch 
designed for... BENEFITS 


z Switching Analog Signals such as @ Reduces External Component Requirements 


O Internal Zener Diode Protects the Gate 


6LL9 


e e 
Differential Inputs © Six Switches Per Chip 
ca, ee z O Integrated MOS FET for Each Gate to 
m Multiplexing Froviae “Fuii-Up” Current ius Sete 


Driver Circuit 


DESCRIPTION 


The G119 contains six enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
30 V peak-to-peak. The switches are integrated onto a silicon substrate (body) and are internally connected into two groups 
of three switches per group. This arrangement facilitates the switching or multiplexing of differential analog signals. Each 
group has a common drain terminal (D1 and Dg) which will function equally well as a common source. Each gate terminal 
(G) controls a pair of switches and is provided with a normally-OFF ‘‘pull-up’’ MOS FET which may be turned ON to 
provide a current source to the gate-driving circuit. The pull-ups are turned ON or OFF by connecting the ‘‘P”’ terminal to a 
negative supply or to the ‘’B” terminal respectively. 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM 


G, 


t 
| 
| 
| 


S5 | 
| 
oA 
ee al 
2 Se 


PIN CONFIGURATION 


Fiat Package 


e S|q4 jouUDUD-HIAW 


PIN CONFIGURATION 


1 14 


7 8 
TOP VIEW 


ORDER NUMBER: G119AL 
SEE PACKAGE 5 


xXIUODI 


*Common to Substrate and Base of Package 
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RATINGS 


ABSOLUTE MAXIMUM 


VBIOVG i bee ateted Seek eee eae } 
VeptoVp .......... ee eee ee —2 to 30 V 
V 102) Se naa ew ate ee re ree 

Vei0O VG; VRAG VP <i ines ane a eee fe 35 V 
IS I. ete eae eg eaten Zea eee Ges & 100 mA 
IGce teen eer heh peewee eae eS 5mA 


ELECTRICAL CHARACTERISTICS 


to assure conformance with specifications. 


MAX LIMITS 
CHARACTERISTIC 


Drain-Source 
ON Resistance 


Source OFF 
Leakage Current 


ae Drain OFF 
T D(off) Leakage Current 


Leakage Current 


-Gate-Source 


VGsith) Threshold Voltage 


Drain-Source 


3 
4 
5 
6 
~-30 
2 Gate-Body 
pon BVGBs Min Breakdown Voltage Poa 


Pull-Up Gate-Body 
Breakdown Voltage 


. Gate-Source 
gs Capacitance 
D - Gate-Drain 
y| 9d Capacitance 
N 
Drain-Source 
- * 
15 a Cds(off) OFF Capacitance eee ae 
! 
Source-Body 2 Typ* 
T6ECICsb | Capacitance 
Drain-Body 
‘ . T 5 
Cdb Capacitance perme fo 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


Se 
Ee 
fee | 
ane 


BVpss Min 
S 
u . Source-Drain ig 
P BVspDs Mn Breakdown Voltage 30 
P 
L 
y 


BVpgs Min ~35 to -90 


TYPICAL CHARACTERISTICS 


IS(off) 'D(off) YS 


'DS(on) YS Vas ~ Temperature 


+30V 


N 
f=) 
nN 
fo) 
: 
N 
oa 
: 
N 
o 
; 


—1.5 to ~4.0] -1.5 to ~4.0] -1.5 to -4.0 | —1.5 to -4.0] -1.5 to -4.0 | -1.5 to -4.0 
= f= 


| | ete 


pt. nitiicakowsontocweieeeseett ss “IOOpA 
Storage Temperature ....... es gctoavasteas ~-65.to 150°C 
Operating Temperature (A Suffix)...... 65 to 125°C 

i (B Suffix)... ...  =20 to 85°C 
Power Dissipation® ..........0200 eee 750 mW 
*All 


leads soldered or welded to PC board.. Derate 
10 mW/°C above 75°C. | : : 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” | 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


TEST CONDITIONS, UNLESS NOTED: 
Vp = 9, Vpg = 0 


Vps = 9, VGp = -30 V 
2 Vpg=-10V,VGp=-20V Jigs=-i mA 
VpB = -20 V, VGp = -10 V 


Vsp = ~-20 V, VGp = 0 


i 
° 
o 


3 
> 


Vps = ~20V, Vos = 9, Vsg = 0 
-0.8 to -2.4 mA | Vgp = -30 V, Vpp = -30 V 


nA | VGgp=-20V 


Ip = -10 uA, Vsp = 9, Vgp = 9 


-35 to ~90 


~35 to -90 
1.8 Typ* 


‘Ip =-50 nA, Vgs = 0, Vsp =0 
Ig = -10 uA, Vgp = 0 
~35 to -90 Ig =-10 uA 


~35 to ~90 


Ip = -10 uA, Vag = 0 


Drain Guarded ; 
Source Guarded 
VGop70 
F Gate Guarded f=1MHz 
Vpp=0,Vsp=-5V_ | Gate and Drain Guarded 
Vsp =0,Vpg=-5 V_ | Gate and Source Guarded 


MABB 


VpeB = VsB = 9, 
Body Guarded 


p 


2Typ* 
6 Typ * 


e 
sy? = 
+ 


Capacitance vs Vpp or Vsp 


50 


Vos =—30V 


\ 


| 


— 
A 
jt 
|| 
= 
—— 
= 
s 
al 


= 
= 
A 
Z 


T — TEMPERATURE (°C) 


DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 


Vgs — GATE-SOURCE VOLTAGE (VOLTS) 


: Sao 
z i. anes Somers 
: e CPP ss 
i. UCU eseee 
5 i i] 1.0-—4+—-— - AT 125°C 
Zo Cajon) (Veg = -30 | ile) Sie cee ee oo go se et 

is 7 

SLT eer i] sé ER 

© Cah Van =9V) pee z OAS 

i) ae ~ AY 

= 74m 

Smee ees Z| 


~30 ~20 —10 0 
Vpp OR Vgg ~ DRAIN-BODY OR 


SOURCE-BODY VOLTAGE (VOLTS) 


~30 
Vpg — PULL-UP GATE-BODY VOLTAGE (VOLTS) 
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Monolithic 4-Channel 
Enhancement-Type MOS FET 
Switch 

designed for... BENEFITS 


ai Switching Analog Signals such as @ Reduces External Component Requirements 


O Internal Zener Diode Protects the Gate 


Differential Inputs © Four Switches Per Chip 
. Ff O Integrated MOS FET for Each Gate to 
& Multiplexing Provide “Pull-Up’ Current ror Gaic 


Driver Circuit 


DESCRIPTION 


The G122 contains four enhancement-mode P-channel MOS FETs designed to function as.analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
30 V peak-to-peak. The switches are integrated onto a silicon substrate (body) and are internally connected into two groups 
of two switches per group. This arrangement facilitates the switching or multiplexing of differential analog signals. Each 
group has a common drain terminal (D4 and Dg) which will function equally well as a common source. Each gate terminal 
(G) controls a pair of switches and is provided with a normally-OFF ‘‘pull-up’’ MOS FET which may be turned ON to 
provide a current source to a gate-driving circuit. The pull-ups are turned ON or OFF by connecting the ‘‘P”’ terminal to a 
negative supply or to the ‘’B’’ terminal respectively. 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM 


PIN CONFIGURATION 


Fiat Package 


1 14 


7 8 
TOP VIEW 


ORDER NUMBER: G122AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 
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ABSOLUTE MAXIMUM RATINGS 


VB46 Virie) Gunter ole hal Sardae Mew eins ~2t030V Storage Temperature Seeieh ated ak: —65 to 150°C 


VetoVp....... elite ndash ee chan ...—-2to 30V Operating Temperature (A Suffix)...... —55 to 125°C 
VptoVS...... 20 e eee aes caus aekoe mena +30 V — (B Suffix). 2... —20 to 85°C 
WV B10 ViG-OF VPs. 5 ese eae et keeee eee wes 35 V Power Dissipation™ ...........0200008: 750 mW 
Re WGy ceinwacGne awed deg aban wince casino a eee eo 100 mA Pe fae 

ee ee re ee ee eee ee 5mA *All leads soldered or welded to PC board. Derate 
iis Gearon creanind dead ed aaa Beane 100 uA 10 mW/°C above 75°C. 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC A SUFFIX B SUFFIX UNIT Vv 2, Ls 
125°C 


ie Eee 
Drsinsource = [00 | 200 | 280] aso] m0 [00] a Is=1 ma 
Source OFF ~ = 
i pal. Leakage Carene Ff os 00 ff] 80 A “58 : = ie Yep : : 
n 
‘ Drain OFF _ _ _ 
5] |! D(off) Leakage Current Ff | wom | 0 | -1000 | poe ee te eee 
6 


GateON Current [| | -08to-24] Tf -08to-24 [| Vop = -30 V, Vpg = -30 V 
s G(on) —— ) nw GB PB 
T ate-Channe AG 
A 'Gss y Leakage Current ea ee ee Yes a 4 
: 
Gate-Source 
e -4,0] - ~4, -1.5 to -4.0 | -1.5 to -4.0 | -1.5 to -4.0 =- VGp = = 
; f Drain-Source = - = 
Ez BYpss Min __Breakdown Voltage |e | wo |» | - | © | -» | agi a ey ie 
: Source-Drain = 7 
E sed ne Breakdown Voltage | wo | 0 | 0 | 0 | -0 | -» | - is a he Yep : 
BVcae win. “oe ~35 to -90 | -35to-90 | -35 to -90 -35 to -90 | -35 to -90 Ig =-10 nA 
Breakdown Voltage 
; . Puil-Up Gate-Body eet _ 
| 2 BYPBS Min Breakdown Voltage | >‘? ~90 | “95 10-90 | 35 to -90 | -25%0-00 | 2510-90 | 250-00 | Pe ee 
Gate-Source - 
. * 
9 gs Capacitance ae es Ie at ee : We pa 


~ 


Drain Guarded 
Vos = Vsp =90 
Body Guarded Source Guarded 
VGB = 0 
F Gate Guarded poe 
Vpp =0,Vsp=-5V_ | Gate and Drain Guarded 


Vsp =0,Vpg=-5 V_ | Gate and Source Guarded 


MABB 


D Gate-Drain i . 
‘i Cc Drain-Source nore tes 
M ds(off) OFF Capacitance SYP 4 Typ 
y Source-Body . : 
C}Csb Capacitance 2Typ 2 Typ 
Drain-Body ; 6 Tvp* 
oe poietic me a 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


p 


TYPICAL CHARACTERISTICS 


'DS(on) YS VGs 


and Temperature IS(off) vs Temperature Capacitance vs Vpp and VG6s 


g 10 1000 50 

z GEERERRRERESEER 
9 

r REARREReEe 

2 < z= _ 40 

< E 3 ae eG 

ve ‘al ised i aa 

n Pad 2 a ui 

@aaaee i 

5 = > 5 Ce pee C 

Q oe ws i a == < Caion) (Veg = -30V) [A 

va FE QO 4 20 ee 

2 — 5 $ cH SUT | peer 
g — | AE y aese= ane 
= a) aT — Cab 9Vgp = OV) at TC 

: . TE 
1 == ee se aa em a 
: Se Fs ol 
rd -10 -20 -30 ~30  ~20 —10 ) 
7 Vgg — GATE-SOURCE VOLTAGE (VOLTS) Vpp ~ PULL-UP GATE-BODY VOLTAGE (VOLTS) T — TEMPERATURE (°C) Vpp OR Vgg ~— DRAIN-BODY OR 


SOURCE-BODY VOLTAGE (VOLTS) 
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Monolithic 4-Channel c:2 
Enhancement-Type MOS FET ~~" 
Switch 

designed for... BENEFITS 


a Sw itching Analog Signals @ Reduces External Component Requirements 


O Internal Zener Diode Protects the Gate 


° e O Four Switches Per Chip 
a 
Multiplexing O Intergrated MOS FET for Each Gate to 
icine “vow Agotionn. S20 "Gates 


Driver Circuit 


DESCRIPTION 


The G123 contains four enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
20 V peak-to-peak. The switches are integrated on a silicon substrate (body). Separate source and gate connections are 
provided for each switch; the drains are connected in pairs to two drain terminals. Functions of the drain and source 
terminals may be interchanged with comparable performance. Each gate terminal (G) is provided with a normally-OFF 
“pull-up’’ MOS FET which may be turned ON to provide a current source to a gate-driving circuit. The pull-ups are turned 
ON or OFF by connecting the ‘’P’’ terminal to a negative supply or to the ‘‘B”’ terminal respectively. 


PIN CONFIGURATIONS FUNCTIONAL DIAGRAM 
Fiat Package 


14 


7 8 
TOP VIEW 


ORDER NUMBER: G123AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 


Dual-in-Line Package 


TOP VIEW 


ORDER NUMBERS: G123AP OR G123BP 
SEE PACKAGE 11 
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ABSOLUTE MAXIMUM RATINGS 


2 to 35 V 


VBIOVG 5 34 a Gee weed ete ees 

VETO VD oie kere nee ee eases —2to 30V- 
VipotO VS wo oes a eee Be ate ees +30 V 
Ve tO.Vin OF Y Picts oan ee een eaten oh 35 V 
ISAT 2 ctvent he a ee pee eG eas oS 100 mA 
IG cade neeecar ee seco s eta he ess 5mA 
Naas nee eee es peter ea arin cath Vethre. eae ewe 100 pA 
Storage Temperature .............5. -65 to 150°C 


ELECTRICAL CHARACTERISTICS 


Operating Temperature (A Suffix)...... —55to 125°C 
ee (B Suffix)...... —20to 85°C 

Power Dissipation™ 
Flat Package** 2.0.0... ee ee ee eee . 750 mw 
14PinDIP*** . . , . . . . 825mWw 


* All leads soldered or welded or PC board. 
**Derate 10 mW/°C above 75 °C. 
***Derate 11 mW/C above 75°C 

“Absolute Maximum Ratings are stress limits only. Exceed- 


ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX LIMITS 
! NI ac Hil cata 
CHARACTERISTIC A SUFFIX B SUFFIX UNIT Vpp = 0, Vpp = 0 
“25°C 125°C a5°C 


Drain-Source 


7 ON Resistance 200 250 250 
Source OFF 
'S(off) Leakage Current ~0.5 | -s00 | 
Drain OFF 
5} |! D(off) 


Leakage Current 


6 is [|Glon) Gate ON Current 
T 
VAI) Gate-Channei 
T GSS Leakage Current 
] 
Gate-Source 
81C }VGs(th) Threshold Voltage 


Breakdown Voltage 


! 
—_ 
a ALN 
ot ato 
fe) olToTrfto 
1 
9° 
o 
! 
oO 
fo) 
fi 


Gate-Source 


Cgs Capacitance 


1.8 Typ* 


Gate-Drain 
Capacitance 


Drain-Source 
OFF Capacitance 


Source-Body 
Capacitance 


Drain-Body 
Capacitance’ 


2 Typ* 


r’2 
! 
2. 
ae 
o 
=a 
ms 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


TYPICAL CHARACTERISTICS 


'DS(on) YS Ves 


and Temperature Is(off) VS Temperature 


Ms) 


1 


COMIN 
[CONT 


NT 
ATE TT 
X_N 


DS(on) — DRAIN-SOURCE ON RESISTANCE (OH 


—5 0 
Vgg — GATE-SOURCE VOLTAGE (VOLTS) 


T — TEMPERATURE (°C) 


= NPs a 


— 
f=) 
~_ 
O° 
oO 
= 
NO 
oa 
= 
NO 
on 
= 
N 
o 


> 


-4.0} ~1.5 to -4.0] -1.5 to -4.0] -1.5 to —4.0 } -1.5 to -4.0 | -1.5 to -4.0 


; Drain-Source 
HvomaMin: “Seeeeeiele ~30 ~30 -30 ~30 -30 
SDS Breakdown Voltage 
: Gate-Body 
BVges Min a reckdown Voltage | “3210-90 | -35to-90 | -35 10 -90 | -35 to -90 
BVpgs Min ‘Pull Up Gate-Body | 364590 | -35to-90 | ~35t0-90 | -35 to -90 


C — CAPACITANCE (pF) 


-35 to -90 ~35 to -90 
-35 to -90 ~35 to -90 


oO 
pS 
- 
< 
D 
* 


Capacitance vs Vpnp and Ves 


Vpp = 9,VGgp = -380 V 
Vpp = -10 V, VGp = ~20 Vv ig =-i mA 
Vpp = -20 V, Vgp = -10 V 


Vsp = -20 V, Vep = 0 


250 300 2 


Vos = -20 V, Ves = 9, Vsp = 0 
VGB = -30 V, Vpp = -30 V 

nA VGoBp=-20V 

Ip = -10 uA, VGp = 0, Vgg = 0 
ip =-10 HA, Vag = 0, Vgp = 0 
Ig = -10 HA, VGp = 0 


Ig =-10uA 


Ip = ~-10 uA, VGgp=0 


! 1 
wo w 
OQ o 


2 


MAB-C 


VoB = Vsp = 0 
Body Guarded 


p 


40 


UUZRNGEGERHEROE 
CEPT Taser 007 
Cee 
OTe 

A Peat ees ee a 


v) LA 
ap 
—_—— 


30 


20 


Ig ~ GATE CURRENT {mA) 


NNN 


10 


Z 
Z 


es 
ae 


Vpg OR Vgg — DRAIN-BODY OR 
SOURCE-BODY VOLTAGE (VOLTS) 


Vpg ~ PULL-UP GATE-BODY VOLTAGE (VOLTS) 
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Device 
Number 

DGM111 
DGM122 
DG123 

DG125 
DG126, DG134 
DG129, DG133 
DG139, DG144 
DG140, DG141 
DG142, DG143 
DG145, DG146 
DG151, DG153 
DG152, DG154 
DG161, DG163 
DG162, DG164 
DG170 

DG172 

DG173 

DG180 

DG181 

DG182 

DG183 

DG184 

DG185 

DG186 

DG187 

DG188 

DG189 

DG190 

DG191 

DG200 

DG201 

DG281 

DG284 

DG287 

DG290 


Die Process and Topography Information Ei 


Technology 


PMOS Switches 


JFET Switches 
J 


PMOS Switches 


JFET Switches 


CMOS Switches 


JFET Switches 


DIE TOPOGRAPHY INDEX 


Device 
Number 


Page 
No. 
4-4 
4-4 
4-4 
4-5 
4-5, 4-6 
4-5,4-6 
4-6, 4-7 
4-5, 4-6 
4-6, 4-7 
4-6, 4-7 
4-6, 4-5 
4-6 4-5 
4-7, 4-6 
4-/, 4-0 
4-7 
4-8 
4-8 
4-8 
4-8 
4-8 
4-9 
4-9 
4-9 


DG300 
DG301 
DG302 
DG303 
DG304 
DG305 
DG306 
DG307 
DG381 
DG384 


~~ 


$i3002 
$i3705 
D123 
D125 
D129 
D139 
G115 
G116 
G117 
G118 
G119 
G122 
G123 
G124 


; 


Technology 


CMOS Switches 


PMOS Multiplexers 


CMOS Multiplexers 


PMOS Switches 


Bipolar Drivers 


PMOS FETs 


Page 
No. 
4-11 
4-12 
4-13 
4-13 
4-11 
4-12 
4-14 
4-14 
4-14 
4-15 
4-15 
4-15 
4-16 
4.16 
4-17 
4-18 
4-19 
4-19 
4-20 
4-20 
4-20 
4-21 
4-21 
4-21 
4-22 
4-22 
4-23 
4-23 
4-23 
4-23 
4-24 
4-24 
4-24 
4-23 


xXIUODI 


5 


Siliconix 


Die Process Information 


Siliconix is a large-volume supplier of die to the hybrid industry. Both military and industrial grades are available. Screening 
includes 100% DC electrical probe and 100% visual inspection of each die. 


Physical Data 


Physical layout and dimensions are presented in the Die Topography section. Die are supplied to length and width dimen- 


SOUS oy OO ONOSe CoC aia yn ee Ones: 

Bonding pad location may be identified from the die topography shown. Contact factory for ordering information. 
Each die or wafer is passivated with approximately 8,000 angstroms of non-crystalline glass. 

Die are supplied without gold backing. Gold backing is available as an option. 

Die metallization is deposited aluminum approximately 12,000 angstroms thick. 


Die Screening Criteria 


Electrical Probe — All dice are 100% probed in wafer form at 25°C to DC criteria designed to support “A” Suffix data 
sheet limits. An optional screen to “C”’ Suffix limits is available. 


Visual Criteria — Each die receives a visual inspection to MIL-STD-883 Method 2010 Condition B criteria. Siliconix QC 
Department samples each lot to an LTPD of 10%. 


Alternate visual criteria, including Method 2010 Condition A or Siliconix Industrial criteria, are available. 
Packaging 

Die are supplied in dust-proof, anti-static waffle packs (see illustration). 

Assembly 


Die supplied in waffle packs normally do not need cleaning, while wafers need to be cleaned. The ink currently used is 
soluble in most alcohols. 


Die may be handled either with a ‘‘protected tip’’ vacuum pick-up or with die attach tweezers. 
Die attach may be gold eutectic or conductive epoxy. 


Die bonding pads are aluminum and may be lead bonded using either thermal compression gold wire or ultrasonically 
bonded aluminum wire. 


The customer’s interests will best be served if static sensitivity handling procedures are used. 
Part Number Designations 


Dice supplied to “A” Suffix testing limits, Condition B (MIL-STD-883), visual and waffle packed, have a part number 
suffix designation of ‘““ADICE”’. 


Example: The DG200AA supplied in die form would be DG200ADICE. (See die ordering information.) 


©1980 Siliconix incorporated 
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Die Process Information 


iconix 


Die Process Information (Continued) 


Options 
(Price will be quoted upon request.) 


SEM — Scanning electron microscope examination and control in accordance with MIL-STD-883 Method 2018 can be 
ordered on die and wafers. 


Wafer Qualification to Unprobed Parameters 


Wafer Qualification to Unprobed Parameters — Sample testing of purchased die to demonstrate capability to perform at 
data sheet temperature extremes or to switching time test limits by use of LTPD techniques can be provided. 


Alternate Visual Criteria — Siliconix offers visual inspection to internal Siliconix specification 5018 as an alternative for the 
Industrial/Commercial user, at a reduced price. (“IDICE’’ ordering information.) 


Visual inspection to customer generated specifications can be provided. 


Alternate Electrical Probe — A 100% DC electrical probe to support ‘’C” Suffix 25°C electrical specs is available. (“IDICE”’ 
ordering information.) 


Gold Backing — Die may be purchased with gold alloyed to the backside. This is a special order item. Gold thickness would 
be as follows: 


@ FETs (NC, NIP) —750A min 
@ IC's (all) —4500A min 


Hot Probe — Siliconix has a chip processor/distribution with hot probe capability available. 
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Die Process Information (Continued) 


Chip and Wafer Processing 


WAFER 
PROCESSING 


VISUAL 
INSPECTION 


FRACTURE 


100% 
VISUAL 
INSPECTION 


100% 
ELECTRICAL 
PROBE 


ac 
ELECTRICAL 
INSPECTION 


ac 
(VISUAL) 


GOLDBACK 
(OPTIONAL) 


CARRIER 
LOADING 


PACKING AND SHIPPING 


Chip Packaging 


SAMPLE ASSEMBLED 


QUALIFICATION 


Chips are packaged as individual die in the flat waffle carrier illustrated in Figure 1. The carrier has a cavity size adequate 


to allow ease of loading/unloading and also prevents die from rotating within the cavity. 


— TOP 


> MYLAR SHEET 


LENS a 


/ CARRIER BOTTOM 


DIE 
SOCODOS 
EESSESESESSS 


NOTE: CARRIER TOP & BOTTOM SECURED BY CLIPS 


Figure 1 
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Die Topography Information | 


iconix 


Ss 


Siliconix 


Die Topography Information 


Some of Siliconix’s analog switches are of multi-chip 
design with inter-chip connections. The DG123, for exam- 
ple, consists of a separate driver chip (EID) and a separate 
MOS switch chip (MABA). Figure 1 illustrates the bond- 
ing arrangement in the DIP package. Note that the two 
chips are mounted on electrically separate islands. This 
is due to the different substrate potentials, the MABA 
substrate is at the positive supply voltage while the EID 
substrate is at the negative supply voltage. 


The JFET switches, for example, are also of multi-chip 
design. The DG190 consists of a separate driver chip 
(CMJB) and four separate JFET transistors (NC). Figure 2 
illustrates the bonding diagram arrangement in the DIP 
package. The driver and the JFET switches are mounted so 


| that the substrates are electrically isolated. The substrate 


of the driver is at the negative supply voltage while the 
substrate of the JFET switches is the gate connection. A 
bond wire connects the driver to the JFET gate. 


LEAD TRACE 
TO PINKS 


CHIP 
INTERCONNECT 
WIRES 


BNL ITs 


The pin connections for the JFET switch chips can be 
determined from the chip section and switch pin-out — 
in the data sheet. For example, from the DG190 pin 
configuration we see that the DG190 has 4 JFETs in 
one package; D3 and S3 are the drain and source of the 
third JFET. 


Die Diagrams/Dimensions 


These negative image photos are of the metallization 
pattern. Scale is ~32x. Bonding pads are 4 mil (0.10 mm) 
square, glass-free aluminum metallization. Pad identification 
numbers correspond to pin numbers for the dual-in-line 
package on data sheets. The ‘‘geometry” is an alpha code 
used in the factory for identification. | 


The following pages contain layout, die dimensions and 
pad identification. 


SEPARATE DIE ATTACH 
ISLANDS TO ELECTRICALLY 
ISOLATE THE SUBSTRATE 


ALL 
IN,\ BONDING 
WIRE 


Figure 1. DG123 Analog Switch (Multi-Chip) 
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Die Topography Information 


Die Topography Information 
(Continued) 


| Die Process and 
Topography Information 


Figure 2. DG190 JFET Analog Switch 


NOTE:Die Topography is for reference only 


Siliconix 
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DRAIN 1 
V— (SUBSTRATE) 
DRAIN 2°. 
SOURCE 2 
V+ 
LOGIC INPUT 2 
VL 
LOGIC INPUT 1 
SOURCE 1 


Pin numbers are for dual in-line packages 


DGM111 


[PINNO. [FUNCTION 


INPUT 2 


VR 
V+ 
DRAIN 1 
SOURCE 1 


SOURCE 2 
SOURCE 4 
SOURCE 3 

. DRAIN 2 

V— (SUBSTRATE) 
INPUT 1 

VL 


Pin numbers are for dual in-line packages 


DGM122 


ang pes 
yas tl 


EID | 


® tddded" 


| 0.062 | 
(1.57) 


[Pn No. [FUNCTION 


V— (SUBSTRATE) 


INPUT 1 

INPUT 2 

NEUE ; | PINNO. | = FUNCTION INTERCHIP PAD CONNECTIONS 
INPUT 5 SOURCE 2 A 


Vv SOURCE 1 
R 
. DRAIN 
V— 

V+ (SUBSTRATE! 
TO GATE 1 SOURCE 5 
TO GATE 2 SOURCE 4 
TO GATE 3 SOURCE 3 
TO GATE 4 


TO GATE 5 


DG123 
DRIVER CHIP Pin numbers are for dual in-line packages MOS SWITCH CHIP 
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BIE 


oy esl i 


BY ac 


fa@GbeB 


] 
| 


0.055 


(1.40) 


FUNCTION 


v— (SUBSTRATE) 
INPUT 1 
INPUT 2 
INPUT 3 
INPUT 4 
INPUT 5 

VL 


TO GATE 1 
TO GATE 2 
TO GATE 3 
TO GATE 4 
TO GATE 5 


DG125 
DRIVER CHIP 


PPINNG, [FUNCTION 
9 INPUT 1 A 
10 VR 
11 Vt+ 
12 V— (SUBSTRATE) 
13 INPUT 2 


Pin numbers are for dual in-line packages 


DRIVER CHIP 


Pin numbers are for dual in-line packages 


INTERCHIP CONNECTIONS 


TO GATE 4 
TO GATE 2 
TO GATE 3 
TO GATE 1 


i 


@ tdddad® 


(1.57) 


SOURCE 2 
SOURCE 1 
DRAIN 
Vv— 

V+ (SUBSTRATE) 
SOURCE 5 
SOURCE 4 
SOURCE 3 


MOS SWITCH CHIP 


BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE 


GATE ON BACKSIDE 


INTERCHIP 
CONNECTIONS eeNeuON 
D DRAIN 
S SOURCE 


Gate is on backside of chip 


DRAIN 
SOURCE 
GATE 


* Either gate pad may be used, gate 
connection is also on backside of 
chip 


10 &2 
JFET SWITCH CHIP 


30, 75 22 
JFET SWITCH CHIP 


DEVICE |} JFET USED | NO. OF JFETs 
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INPUT 1 A TO GATE 2 
VR NO CONNECTION 
V+ TO GATE 1 
V— (SUBSTRATE) NO CONNECTION 
INPUT 2 


Die Topography Information 


Pin numbers are for dual in-line packages 


DRIVER CHIP 


BOTH GATE PADS ARE COMMON, 
~ GATE ALSO ON BACKSIDE | 


GATE ON BACKSIDE 


INTERCHIP 
CONNECTIONS PuAeon 


D |}. DRAIN | 
S SOURCE ! 
G GATE 


*Either gate pad may be used, gate 
connection is also on backside of 
chip 


INTE RCHIP FUNCTION 
CONNECTIONS 
D DRAIN 
S SOURCE 


Gate is on backside of chip 


10 82 
JFET SWITCH CHIP 


30, 75 (2 
JFET SWITCH CHIP 


DEVICE | JFET USED | NO.OF JFETs 


INPUT 1 TO GATE 4 
10 VR TO GATE 2 
11 V+ 
12 V— (SUBSTRATE) 
13 INPUT 2 


| PINNO. | ~~ FUNCTION INTERCHIP CONNECTIONS 
) 


TO GATE 3 
TO GATE 1 


Pin numbers are for dual in-line packages 


DRIVER CHIP 


iconim 


BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE 


GATE ON BACKSIDE 


INTERCHIP FUNCTION 
CONNECTIONS 
D DRAIN 
SS) SOURCE 


Gate is on backside of chip 


DRAIN 
SOURCE 
GATE 


*Ejther gate pad may be used, 
gate connection is also on 
backside of chip 


10 22 
JFET SWITCH CHIP 


30, 7522 
JFET SWITCH CHIP 


DEVICE | JFET USED | NO. ON JFETs 
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| PIN NO. | FUNCTION 
9 


INPUT 1 
10 VR 


1 V+ 
12 V— (SUBSTRATE) 
13 INPUT 2 


Pin numbers are for 
dual in-line packages 


DG172 


INTERCHIP CONNECTIONS 


TO GATE 2 
NO CONNECTION 
TO GATE 1 
NO CONNECTION 


A 
B 
Cc 
D 


DRIVER CHIP 


Pin numbers are for 
dual in-line packages 


GATE ON BACKSIDE 


INTERCHIP 
CONNECTIONS runertor 
DRAIN 
SOURCE 


Gate is on backside of chip 


30, 75 {2 
JFET SWITCH CHIP 


DEVICE | JFET USED | NO. OF JFETs 


SOURCE 3 
SOURCE 4 
DRAIN 
V— (SUBSTRATE) 
INPUT 4 
INPUT 3 
INPUT 2 
INPUT 1 


SOURCE 1 
SOURCE 2 


BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE 


FUNCTION 


DRAIN 
SOURCE 
GATE 


INTERCHIP 
CONNECTIONS 
D 


S 
G 


* Either gate pad may be used, 
gate connection is also on backside 
of chip 


10 2 
JFET SWITCH CHIP 


INPUT 1 
INPUT 2 


V— (SUBSTRATE) 
V+ 

DRAIN 2 
SOURCE 4 
SOURCE 3 
SOURCE 1 
SOURCE 2 

DRAIN 1 


Pin numbers are for dual in-line packages 


DG173 
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Die Topography Information 


NO CONNECTION 
NO CONNECTION 
TO JFET 2, GATE 


| PIN NO. | FUNCTION 


V+ 


Ve FROM JFET 2, SOURCE 
VR FROM JFET 1, SOURCE 
V— (SUBSTRATE) TO JFET 1,GATE 
INPUT 2 | NO CONNECTION 
“INPUT 1 


NO CONNECTION 


Pin numbers are for Substrate is V— 
dual in-line packages 


BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE 


INTERCHIP PAD 
CONNECTIONS 


SOURCE 
DRAIN 


0.030 ’ GATE 


(0.76) 
* Either gate pad can be used, 
backside is also gate 


Teed 10 2 
JFET SWITCH CHIP 


| 0.030 | 
(0.76) 


GATE ALSO BACKSIDE CONTACT 


Es (0.076) 0.015 / 


(0.381) 


FUNCTION 


0.080 
(2.03) 


0.044 
(1.12) 


DRIVER CHIP 


| PIN NO. | FUNCTION 
10 INPUT 2 
11 V+ 


12 VEL 

13 VR 

14 V— (SUBSTRATE) 
15 INPUT 1 


Pin numbers are for 
dual in-line packages. 


GATE ON BACKSIDE 


FUNCTION 


INTERCHIP PAD 
CONNECTIONS 
S 
D 
G 


SOURCE 
DRAIN 
GATE 


300 £2 
JFET SWITCH CHIP 


DEVICE | JFET USED | NO. OF JFETs 


4 
4 
4 
4 


FROM JFET 1, SOURCE 
TO JFET 1, GATE 
TO JFET 3, GATE 
FROM JSFET 3, SOURCE 
FROM JFET 4, SOURCE 
TO JFET 4, GATE 
TO JFET 2, GATE 
' FROM JFET 2, SOURCE 


Substrate is V— 


INTERCHIP PAD 
connections | FUNCTION 
S SOURCE 
sd DRAIN 


Gate is backside contact 


30, 7522 7 
JFET SWITCH CHIP 
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| 0.044 | 
(1.12) 


DRIVER CHIP 


DEVICE | JFET USED; NO. OF JFETs 


NOT CONNECTED 
FROM JFET 2, SOURCE 
NOT CONNECTED 
NOT CONNECTED 
TO JFET 2, GATE 
NOT CONNECTED 
TO JFET 1, GATE 
FROM JFET 1, SOURCE 


[PINNO. | FUNCTION | 


INPUT 1 


NOT CONNECTED 
V— (SUBSTRATE) 


Pin numbers are for Substrate is V— 


dual in-line packages 


BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE 


FUNCTION 


SOURCE 


INTERCHIP PAD 
CONNECTIONS 
S) 


D 
G 


* Either gate pad can be used, 
backside is also gate 


10 {2 
JFET SWITCH CHIP 


GATE ALSO BACKSIDE CONTACT 


0.015 


(0.381) 


| 0.044 


(1.12) 


DRIVER CHIP 


DEVICE | JFET USED | NO. OF JFETs 


FUNCTION 


INPUT 2 


[PIN NO. | 
10 


11 V+ 

12 VE 

13 VR 

14 V— (SUBSTRATE) 
15 INPUT 1 


Pin numbers are for 
dual in-line packages 


GATE ON BACKSIDE 


INTERCHIP PAD 
CONNECTIONS inhisnel ease 


S SOURCE 
D DRAIN 
G GATE 


300 22 
JFET SWITCH CHIP 


INTERCHIP PAD CONNECTIONS 


4 
4 
4 
4 


FROM JFET 1, SOURCE 
TO JFET 1, GATE 
TO JFET 3, GATE 

FROM JFET 3, SOURCE 

FROM JFET 4, SOURCE 
TO JFET 4, GATE 
TO JFET 2, GATE 

FROM JFET 2, SOURCE 


Substrate is V— 


INTERGHIP PAD 

connections | FUNCTION 
§ SOURCE 
D DRAIN 


Gate is backside contact 


30,752 
JFET SWITCH CHIP 
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Die Topography Information 


Siliconix 


[PINNO. [FUNCTION] 


INPUT 2 


GROUND 
SOURCE 2 
' DRAIN 2 
| ea 
VREF 
DRAIN 1 
SOURCE 1 
V+ (SUBSTRATE) 
INPUT 1 


Pin numbers are for dual in line packages 


DG200 


NOTE ROUND PAD (#1) 


PPINNO. | FUNCTION 

INPUT 1 — 
DRAIN1 — 
SOURCE 1 

V— 

GND 
SOURCE 4 
DRAIN 4 
INPUT 4. 
INPUT 3 
DRAIN 3 
SOURCE 3 

VREF 

V+ (SUBSTRATE) 
SOURCE 2 

DRAIN 2 
INPUT 2 


©1980 Siliconix incorporated 


DRAIN 1 
SOURCE 1 
INPUT 1 
GROUND 
V— 


INPUT 2 
SOURCE 2 
DRAIN 2 

V+ (SUBSTRATE) 


Pin numbers are for dual in-line packages 


©1980 Siliconix incorporated 


uolypus0jyu, Aydp.6odo] 


PUD SS920/d 31g 


uoypwiojuy AudnaBodo] 31g 


XIUOSIIG 


| 


Die Topography Information 


iIconix 


SOURCE 1 
INPUT 1 
GROUND 

V— 

SOURCE 2 

DRAIN 2 
V+ (SUBSTRATE) 


Pin numbers are for dual in-line packages 


DG301 


FUNCTION 


SOURCE 1 
INPUT 1 
GROUND 

Ves 

SOURCE 2 

DRAIN 2 
V+ (SUBSTRATE) 


Pin numbers for dual in-line packages 


DG305 
©1980 Siliconix incorporated 


4-14 


DG302 


SOURCE 3 
DRAIN 3 
DRAIN 1 
SOURCE 1 
INPUT 1 
GROUND 
\e 
INPUT 2 
SOURCE 2 
DRAIN 2 
DRAIN 4 
SOURCE 4 


V+ (SUBSTRATE) 


Pin numbers are for dual in-line packages 


©1980 Siliconix incorporated 


uo1puLiojuy AudnuBodo, 31g 


uoippiusojuy Audpubodo, 


Pup Ssa20/1q 31g 


XIUDDIIS 


Die Topography Information 


Siliconix 


SOURCE 3 
DRAIN 3 
DRAIN 1 
_ SOURCE 1 
—  INPUT1 
_ GROUND 
V— 
INPUT 2 
SOURCE 2 
DRAIN 2 
DRAIN 4 
SOURCE 4 
V+ (SUBSTRATE) 


SOURCE 1 
DRAIN 1 
INPUT 1 
V+ (SUBSTRATE) 
VR 
V— 
INPUT 2 
DRAIN 2 
SOURCE 2 


Pin numbers are for dual in-line packages 


0.072 
(1.83) 


©1980 Siliconix incorporated 


Cima & .. 
| 


Ten wo. [FUNCTION | 
DRAIN 1 
DRAIN 3 
SOURCE 3 
SOURCE 4 
DRAIN 4 
DRAIN 2 
SOURCE 2 
INPUT 2 

V+ (SUBSTRATE) 
GROUND 
V— 
INPUT 1 
SOURCE 1 


DG384 Pin numbers are for dual in-line packages DG390 


DRAIN 1 
SOURCE 1 
INPUT 1 

V+ (SUBSTRATE) 


SOURCE 2 
DRAIN 2 


©1980 Siliconix incorporated 


uowpuiojuy AyudnuBodo] 31g 


uolypUoOjuy AyudnsBodo, 


PUD SS920/qg 31g 


XIUGIIIS 


Die Topography Information 


NOTE LARGE PAD (=2)° 


[Pin No, | FUNCTION | 
ENABLE 
V+ (SUBSTRATE) 
DRAIN 
‘V+ (SUBSTRATE) | 
SOURCE8 _ 
SOURCE 7 
SOURCE 6 
SOURCE 5 
SOURCE 4 
SOURCE 3 
SOURCE 2 
SOURCE 1 
Le 7 ; 
‘ADDRESS 0 
ADDRESS 1 
ADDRESS 2 


=) 


ONYOTAWN= 


Oooh wnd — Oo 


*13a is connected to V— 
-T Pins 2 and 4 are interconnected, 
~ either one may be used 
Pin numbers are for dual in-line packages 


NOTE LARGE PAD (=2) 


[Pinno. [FUNCTION 


ENABLE 
V+ (SUBSTRATE) 
DRAIN 
V+ (SUBSTRATE) 
SOURCE 8 
' SOURCE 7 
SOURCE 6 


* 


* 


ONO RWND = 


SOURCE 5 


SOURCE 4 
SOURCE 3 
SOURCE 2 

~ SOURCE 1 

V— 

ADDRESS 0 
ADDRESS 1 
ADDRESS 2 


*Pins 2 and 4 are interconnected, - 
either one may be used 


Pin numbers are for dual in-line packages 


iconix 


©1980 Siliconix incorporated 


jo 


IE 


! 


| 


| 


i 


0.158 
(4.01) 


| 


me 
th 


i 


| 


DG506 


V+ (SUBSTRATE) 
SOURCE 16 
SOURCE 15 


SOURCE 14 
SOURCE 13 
SOURCE 12 
SOURCE 11 
SOURCE 10 
SOURCE 9 
GROUND 
VREF 
ADDRESS 3 
ADDRESS 2 
ADDRESS 1 
ADDRESS 0 
ENABLE | 
SOURCE 1 
SOURCE 2 
SOURCE 3 
SOURCE 4 
SOURCE 5 
SOURCE 6 
SOURCE 7 
SOURCE 8 
V— 
DRAIN 


Pin numbers are for dual in-line packages 


©1980 Siliconix incorporate 


uowpunojuy AudnsBodo, aq 


uoljpDuojuy AyudnsBodo, 


PUD SS320/qd 31g 


XIUDDIIS 


Die Topography Information : 


Siliconix 


SOURCE 6b 
SOURCE 5b 
SOURCE 4b 


SOURCE 8a 


DRAIN a 


ADDRESS 0 
ENABLE 
Vv— 
SOURCE 1 
SOURCE 2 
SOURCE 3 
SOURCE 4 
DRAIN 
SOURCE & 
SOURCE 7 
SOURCE 6 
SOURCE 5 
V+ (SUBSTRATE) 

GROUND 
ADDRESS 2 
ADDRESS 1 


Pin number are for dual in-line packages 


DG508 


DG509 


ADDRESS 0 
ENABLE 
vo 
SOURCE 1a 
SOURCE 2a 
SOURCE 3a 
SOURCE 4a 
DRAIN a 
DRAIN b 

SOURCE 4b 
SOURCE 3b 
SOURCE 2b 
SOURCE 1b 
V+ (SUBSTRATE) 
GROUND 
ADDRESS 1 


in nu rs are for dual in-line packages 


©1980 Siliconix incorporate 


UOLDULIOJU kudpaBodo} 31d 


uoljDulojuy AydpsBodo, 


PUD SS920ig 31g 


XIUDDIIS 


Die Topography Information 


SOURCE 7 
SOURCE 8 
SOURCE 9 
SOURCE 10 
ee Bees es 
(1,50) B10 
B9 
B8 
PPINNO. | FUNCTION | B7 
SOURCE 4 B6 
ANALOG GROUND 2 B5 
SOURCE 3 B4 
SOURCE 2 B3 
ANALOG GROUND 1 B2 
SOURCE 1 B1 
SUM JCT V+ (SUBSTRATE) 
V+ (SUBSTRATE) SUM JCT 
B1 S1 rea 
B2 ANALOG GROUND. 
B3 S2 
B4 $3 
V= S4 


Pin numbers are for dual in-line packages $5 


Pin numbers are for dual in-line packages 


DG515 DG516 


V— (SUBSTRATE) 
SOURCE 1 
DRAIN 
SOURCE 2 
V+ 
INPUT 


Pin numbers are for dual in-line packages 


iconix 


*THIS PAD IS AN ALTERNATE 
FOR PAD 13 AS AN INPUT 


©1980 Siliconix incorporated 
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NOTE LARGE PAD (#2) 


AN see 


i 


| 


| 


1 
di 


OAS PLA 


mr ig 
P77 iby 


EID | 


[Pin NO, [FUNCTION 


V— (SUBSTRATE) 
INPUT 1 
INPUT 2 
INPUT 3 
INPUT 4 
INPUT 5 
INPUT 6 

VR 
OUTPUT 6 
OUTPUT 5 
OUTPUT 4 
OUTPUT 3 
OUTPUT 2 
OUTPUT 1 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


Pin numbers are for dual in-line packages 


D123 


$i3705 


[PINNO. [FUNCTION | 


ENABLE 
V+ (SUBSTRATE) 
D 
V+ (SUBSTRATE) 
SOURCE 8 
SOURCE 7 
SOURCE 6 
SOURCE 5 
SOURCE 4 
SOUHCE 5 
SOURCE 2 
SOURCE 1 
V— 
ADDRESS 0 
ADDRESS 1 
ADDRESS 2 


ON ODOaRWN > 


uoypwsojuy AudnaBodo, 31g 


Pin numbers are for dual in-line packages 


Both V+ pads are internally 
connected, either one or both 
may be used. V+ common to 
substrate. 


BND UH 


Wed ies 


BAL Ic Cy 
cFaand 


uolppuojuy AydpsbodoL 


PUD SS3201dg 31G 


[PINNO. | FUNCTION 


V— (SUBSTRATE) 
INPUT 1 
INPUT 2. 
INPUT 3 
INPUT 4 
INPUT 5 
INPUT 6 

ML 
OUTPUT 6 | 
OUTPUT 5 
OUTPUT 4 
OUTPUT 3 
OUTPUT 2 
OUTPUT 1 


ROnseaoeMrYOnswn = 


Pin numbers are for dual in-line packages 


D125 


xXIUODI 


©1980 Siliconix incorporated 


Die Topography Information 


iconix 


[PINNO, [FUNCTION | 
INPUT 1 
INPUT 2 
INPUT 3 
INPUT 4 
INPUT 5 | 
INPUT 6 | 
INPUT 7 
Vp 

V— (SUBSTRATE) 

OUTPUT 4 
OUTPUT 3 
OUTPUT 2 
OUTPUT 1 
VL 


1 

> 

3 

4 

5 

5 

7 
g 


Pin numbers are for dual in line packages 


[PINNO. | FUNCTION 


OUT 1 
OUT 1 
INPUT 1 

V+ 

Vi 

VR 

V— (SUBSTRATE) 

INPUT 2 
OUT 2 
OUT 2 


Pin numbers are for dual in-line packages 


©1980 Siliconix incorporated 


TAny unused gates should be connected to the substrate V+; unused sources can be left open 


*Both ‘‘D” pads are electrically common. Either can be used for drain contact. 


G115 G116 


DUAL IN-LINE DUAL IN-LINE 


PACKAGE PACKAGE 
PIN NO. PIN NO. 


NOT USED 
8 
14 
NOT USED 
9 
10 
11 
12 
13 


1 


0.062 
(1.57) 


G117 G118 


DUAL IN-LINE 


FLAT PACK 


PACKAGE 
PIN NO. 


PIN NO. 


NOT USED 
14** 

9 

10 

11 

12 

13 


TIED TO 


SUBSTRATE 


**The G117 uses the Sg Pad as the drain output (pin 14 on package). 


4-25 


G124 


DUAL IN-LINE 


PACKAGE 
PIN NO. 


NOT USED 
NOT USED 
8 
14 
NOT USED 
NOT USED 
10 
11 
12 
13 


ie 


FUNCTION 


GATE 1 
GATED 
GATE 3 
GATE 4 
GATE 5 
GATE 6 
BODY (SUBSTRATE) V+ 
DRAIN 
SOURCE 6 
SOURCE 5 
SOURCE 4 
SOURCE 3 
SOURCE 2 
SOURCE 1 


PULL UP GATE INPUT 


©1980 Siliconix incorporated 


uoypwuojuy AydnaBodo, aig 


uolppuojuy AudnsbodoL, 


PUD $S9201qg 31g 


xXIUODI 


Die Topography. Information 


iconix 


BODY (SUBSTRATE V+) 


DRAIN 2 
SOURCE 2 
SOURCE 4 
SOURCE 6 
SOURCE 5 
SOURCE 3 
SOURCE 1 
DRAIN 1 
PULL UP GATE | 


NPUT 


GATE 1 


BODY (SUBSTRATE V+) 
DRAIN 1 
10 SOURCE 1 
11 SOURCE 2 
NOT USED 
NOT USED 
12 SOURCE 3 
13 SOURCE 4 
14 DRAIN 2 
1 PULL UP GATE INPUT 


TAny unused gates should be connected to the substrate V+; unused sources can be left open. 


G119 
G122 


4-26 


P (PULL UP GATE INPUT) 
GATE 1 
GATE 2 
GATE 3 
GATE 4 

BODY (SUBSTRATE) V+ 
DRAIN 2 

SOURCE 4 
SOURCE 3 
SOURCE 2 
SOURCE 1 
DRAIN 1 


Pin numbers are for dual in-line packages. 


©1980 Siliconix incorporated 


Siliconix 


Die Ordering Information 


DG 187 A DICE 


Package 


Screening Criteria 


eee eae ee ete Device Number 


DIE FAMILY 
(1, 2 or 3 Letters) 


D — Drivers for FET Switches 
DG — Analog Switches 

DGM — Analog Switches 

G — Multi-Channel FETs 

Si — Siliconix Second Source Part 


DEVICE NUMBER 
(3 or 4 Digit Numbers) 


SCREENING CRITERIA 
(1 Letter) 


A — Electrically probed @ 25°C to “A” Suffix of respective data sheet; 


visual criteria screening to MIL-STD-883, Method 2010 Condition B. 


I — Electrically probed @ 25°C to “‘C”’ Suffix of respective data sheet; 


visual criteria screening to Siliconix Specification 5018. 


PACKAGE 
(4 Letters) 


DICE — Chips waffle packed per Figure 4 in Die Process Information 


OTHER OPTIONS 


SEM, wafer qualification should be specified as a separate line item ona 


request for quote. 


Options for Die-In-Wafer form goldbacking, Class A visual, to customer visual 


ied 


criteria are considered “‘special’’ and a special part number will be assigned. 


Please identify as ‘‘Similar to with the following additional 


conditions 


4-27 


Device Family 


©1980 Siliconix incorporated 


uolDUMOjU, Buldapuc 31g 


uolzpuUojuy AydnibodoL, 


PUD SS920idg 31g 


MIUODI 


‘ee 
*: 


Burn In Pin Connections 


The following table lists the standard Burn-In Pin Connections for most 
Siliconix Analog Switches. Devices are listed in Aloha-Numerical order accord- 
ing to package type. Following the tables are two examples illustrating Burn- 
In Pin Connections for different switches and packages. 


Burn-In Pin Connections [i 


xXIUOD! 


Burn In Pin Connections 


The following table lists the standard Burn-In Pin Connections for most Siliconix Analog Switches. Devices are listed in Alpha-Numerical order according to package type. Follow- 
ing the tables are two examples illustrating Burn-In Pin Connections for different switches and packages. 


Part Package Pins 
| Type ae eae rn en | 9 | 10 | 11 12 
: DGM111 20 V WOK> | sv | +sv | +5v | GND 
—20 V 
a7K>| 4.7K>] 4.7K>| 4.7K! 4.7K> 


DG125 P/L | GND | GND | GND | GND | Been teeee +5V | GND 
DG163 


DG126 
10K> 10K> | 10K> 
+ +10 V + + — N 
10 V 10 GNp | GND 10V |} GND | GND 10 V 20 V| GND 
DG164 


DG129 

DG133 

DG134 

To To 7.5K> 
— + 

ass jono }- | -20v] eno | sv | asv | sv | asv | ono oN | Pin 14 ae 
Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages +5%; Package types: P = All Dual-In-Line Packages, L = All f lat Packages, A = All 10-Lead TO-5’s, R = 28-Pin 
Dual-In-Line Packages. | 


DG139 
SUOIJIOUUOD Uld U]-UANg SU'91Z99UUOD Uldg Ul] UINg 


G) 
za 
1) 


') 
Pas 
O 


DG140 
DG141 
DG142 
DG143 
DG144 
DG145 
DG146 
DG151 
DG152 
DG153 
DG154 
DG161 
DG162 


L-S 


+10 V 


@ 
a 
Oo 


peyesodsioou! x!1u0dI1IS O86LO 


XIUODIES 


cS 


pelesodioou! xXiuools!S O8E6LO 


Siliconix Burn-in Pin Connections | 


Burn-in Pin Connections (Continued) 


Part Package . Pins 
Type Chee Pose pe Pepe ee 16 


~ : DG180 
DG181 
DG182 
DG186 A +15V eG +15V —15V| GND - a “+H1BV 
DG187__ 
- DG188 | | 
DG281 


DG180 
DG181 10K> 10K> 

+15V +15 V GND VI GN + 
DG182 Pik oe GND —15 GND one 15 V 
-DG281 


DG183 

DG184 

DG185 

10K> 10K> 10K> 10K> 

“ ean Cup Guo | ~'8¥1 -15¥1 eno GND | *15¥| GND | +15V} +5Vv | GND GND | +15V 
. DG191 

— DG284 

~ DG290 

DG183 

“DG184 

DG185 

DG186 

mead 10K> “10K> 10K> | 10K> 

-DG188 L -15Vlonn lenp |7t8¥ | GND | +t5V. -15V}GND |+15V] | np | -18Y 

DG189 | 

DG190. 

DG191 | 

DG284 , 

DG290 


| 10K> 
; +415V }+15V | GND | (9) | (9) a No | t18V 
DG200 
10K> 
415V | — GND | — (10) | (10) | —15V (10) - +15 V +15 V 


Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages +5%; packans ee P = All Dual-In-Line Packages, L = All Flat Packages, A = All 10-Lead TO-5’s, R = 28-Pin 
Dual-In-Line Packages. 


eS 


pareiodsooul X!IUOdIIIS O86LO 


Burn-in Pin Connections (Continued) 


Part Package Pins 


Type | Type {| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | wm | im | 2 | 


DG300 

ey A (9) (9) GND GND | —15V{ GND | (9) aed +15 V 
DG304 GND 

DG305 


DG300 

DG301 

DG302 | 

ee P/L (13) | (13) | (13) | (13) | GND | GND | -15Vv] GND | (13) | (13) | (13) 
DG304 

DG305 

DG306 

DG307 


DG381 A/P See DG181 

DG384 A/P See DG184 

DG387 A/P See DG187 | 
DG390 A/P See DG190 | 


DG501 es ace 
DG503 P/L (16) +15 V ] (13) +15 V} (13) (13) (13) (13) (13) (13) (13) (13) 90 v (16) (16) _45V 
$13705 


7 1 | 11 12 | 413 
seh e Vv 0 bee oe 9 (28) 22) 22) (238) | (28) | Guo | — _| one 
ee 7 21 2 | 2 | 26 | 27 28 Pins 
GND (28) (28) | (28) | (28) | (28) | (28) | (28) | -15v 
10K> 
DG509 fa ow | —15v 13) (13) (13) | p13) | p13) 1a | p13) 3) | (13) | oxo | no | jono | ono 
10K> | 10K> 10K> | 10K> 


Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages +5%; Package types: P = All Dual-In-Line Packages, L = All F'at Packages, A = All 10-Lead TO-5’s, R = 28-Pin 
Dual-In-Line Packages. 


XIUOSIIS SUO1{2OUUOCD Ulg U]-UINg SUOIJIOUUOD Uidg Ul Ung 


v-G 


paresodioou! x1uo0s1S O86LO 


Burn-in Pin Connections 


Siliconix 
Burn In Pin Connections Cenfinwed 
ed ee af sa 16 


OS 
se 
= fn [me [fe Je fv 


Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages +5%; Package types: P = All Dual-In-Line Packages, L = All Flat Packages, A = All 10-Lead TO-5’s, R = 28-Pin 
Dual-In-Line Packages. 


S|: 
R 
\ 


+ 
— 
(7) 
< 


Burn-in Pin Connections (Continued) 


Examples of Burn-In Circuit Configurations 


O 
11 


O O O OGNDO VL OV+ Q 
13 12 


e e 
-15V GND 


DG190/DG191 (PACKAGE TYPE P) 


DG200 (PACKAGE TYPE A) 


©1980 Siliconix incorporated 


sud1j20UUOD Ulg Ul] UINg 


” SUO1JIOUUOD Uig U] UINg 


xXIUODI 


e 


Siliconix 


Siliconix 


D1IDg |PIIU_DIDSW | 


| 10 LEADS 


0.050 (.727/-—| |=- 0,019 /.483) pip 
INSULATOR 0.016 /.406) 
MAX 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) BOTTOM VIEW 


PACKAGE 2 
10 LEAD TO-100 TYPE METAL CAN (A) 


Ss 
i] 
‘a 
> 
Q 
3, 
fa) 
a 
0 
° | 
one 
f° | 


xXIUODI 


©1980 Siliconix incorporated 


6-1 


Mechanical Data 


iconix 


0.050 
TYP 
0.010 (0.127) 


0.280 (7.77) 
0.240 (6.10) 


TOP VIEW 0.015 


(5.33) 0.006 SEIS 
(3.81) 0.004 oon 
/0 16) (2.16) 
——— = (1.78) 
(0.10) 
PACKAGE 5 


14 LEAD FLATPAC (L) 
(BOTTOM BRAZE) 


PIN 1 INDEX 1S ONE OR MORE OF THE FOLLOWING 

@ DOT (INK OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE 
@ NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

@ NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 


©1980 Siliconix incorporated 


6-2 


TOP VIEW 

0.785 (19.9 a 

0.700 77. 
(17.8) (1.27) 


DDG |PI1UDLDSW 


| (5.08) 
0. | (2.79) 


SEATING cn “ey 
PLANE 0.150 (3.87) 
0.125 (3. 18) \ 
0.310 (7.87) 
J i ai 0.290 (7.37) 
0,023 _.0.070 0.110 (2.79) + ° 
0.015 ~ 0.030 » 0.090 (2.29) ‘YP es “a 
(88) (1.78) ° TOLERANCE (31) TYP 
(38) Fe NON-ACCUMULATIVE (20) 
PACKAGE 7 
14 LEAD DUAL IN LINE PACKAGE (J) 
(PLASTIC) 


TOP VIEW 


0.785 (79.9) 
0.700 (77.8) (1.27) 


0.200 (5.08) 
0.110: (2.79) 


SEATING 


° ppg |PIIUDUWSW 


PLANE 
0.150 (3.81) 
0.125 (3.18) 
0,310 (7.87) 
| Le a | 0.290 (7.37) aw 
a 0,070 0,090 (2.29) ; 
0. are nar 0.030 AEG (2.79) TYP Oto ts" 9.012 
(1.78) TY TOLERANCE DOR are 
aa (76) NON-ACCUMULATIVE on 
PACKAGE 8 
16 LEAD DUAL IN LINE PACKAGE(J) 
(PLASTIC) 


PIN 1 INDEX 1S ONE OR MORE OF THE FOLLOWING 

@ DOT (INK OR IMPRESSION) ON TOP OF PACKAGE 

@ NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

@ NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 


xXIUODI 


©1980 Siliconix incorporated 
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Mechanical Data 


iconix 


_|_t 


NDEX MAY BE PARTIALLY 
FILLED WITH GLASS 


TOP VIEW 


0.785 (79.9) 
0.740 (78.8) 


0.310 (7.87, 
| 0.290 (7.37). \_ 
0.065 0.110 (2.79) TYP Oto1S° — 0.012 _,-' 
0.035 TYP 
1 


0.015 V5 0.090 (2.29) | TYP 0.008 
(.58) (1.65) TOLERANCE (31) 
(.38) (.89) NON-ACCUMULATIVE (20) 
PACKAGE 9 
14 LEAD DUAL IN LINE PACKAGE (K) 
(CERDIP) 


0.020 
0.785 (19.9) | 
0.740 (18.8) (1.02) 
(.51) 
0.200 (5.08) 
0.150 (3.81) 
een / 


PLANE 


0.165 (4.79) 
0.125 (3.17) 


peers 


0.310 (7.87) 
| 0.290 (7.37) \L 
0.110 (279 © 
0.110 (2.79) Vp 0 to 15 0,012 


0.015 0.035 0.090 (2.29) TYP 
TYP 0.008 
453) ‘YP (1.65) — TOLERANCE (31) 
(.38) (89) NON-ACCUMULATIVE (.20) 
PACKAGE 10 
16 LEAD DUAL IN LINE PACKAGE (K) 
(CERDIP) 


PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 

® DOT (INK OR IMPRESSION) ON TOP OF PACKAGE 

@ NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

@ NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 


©1980 Siliconix incorporated 


6-4 


TOP VIEW 


0.786 (19.96) 
0.640 (76.26) 


ppg |P21UDUuDeW 


a ° Pp 
a tae 9.070 _—— 0 (2.79) typ 0.320 (8.13) | 
0.015 0.040 0. ae (2.29) 0.290 (7.37) 


(.58) (1.78) TOLERANCE 
(.38) (1.02) NON-ACCUMULATIVE 
PACKAGE 11 


14 LEAD DUAL IN LINE PACKAGE (P) 
(SIDE BRAZE) . 


TOP VIEW 
0.050 
0.830 (27.1) 0.020 
0.740 (18.8) (1.27) = 
(.51) ry 
A 
0.200 (5.08) = 
0.100 (2.54) o 
SEATING 
PLANE S. 
5 
ee =”) 
|. 9.012 (.31/ Typ cg 
; 0.070 0.110 pes 0.320 (8.13) re] 
a 0.040 0.090 (2.29) 0.290 (7.37) ome 
(58) TYP (1.78) © TOLERANCE a 
(38) (1.02) NON-ACCUMULATIVE 
PACKAGE 12 


16 LEAD DUAL IN LINE PACKAGE (P) 
(SIDE BRAZE) 


PIN 1 INDEX {S ONE OR MORE OF THE FOLLOWING 

@ DOT (INK OR IMPRESSION) ON TOP OF PACKAGE 

@ NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

@ NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 


xXIUODI 


©1980 Siliconix incorporated 


6-5 


i 

f 

H 

li 

i) 

Hl 

Hy 

H 

f 

H 

if 

: j 

te 
| 
tM 
is 
i 
i 
i 
12 
a 


Mechanical Data 


iIconix 


0,600 
0.568 
(15.24) 
(14.43) 
TOP VIEW 
1,420 (36.1) 0.060 
1.380 (35.1) a re 
| | | (51) | 
i qT ie 7 Hf Hf TTI a il Tf Tf il 7 i ie TnL | wakes ace ea 
SEATING 
- PLANE 
, 0.200 (5.08) 
0.125 (3.18) 
. i |9.012 (.31/ 
"0.008 oon 
0.023 070 0.110 (2.79) typ 0,620 (15,75) 
0.015 typ 030 0.090 (2.29) 0.590 (14.99) 
(58) (1.78) TOLERANCE 
(38) (.76) / NON-ACCUMULATIVE 
PACKAGE 13 


28 LEAD DUAL IN LINE PACKAGE (R) 
(SIDE BRAZE) 


1.480 (37.60) 0.040 (1.02) 
1.430 (36.32) 0.020 (0.57) 


0.180 (4.57) 
| 0.130° (3.30) 


{ SEATING 
PLANE 
0.150 (3.87) 


er 


0.100 (2.54) 


+15° 
_0° ee) 0.610 (15.49) 


___ 0.060 __,| |. 0.040, | 0.610 
ue (1.02) 0.023 0.590 (74.99) 
— —=——- 0.100 (2.54) TYP Ses pare TYP 
HOW. AcOUMULATIVE (0.33) 
PACKAGE 14 
28 LEAD DUAL IN- LINE PACKAGE (J) 
(PLASTIC) 


PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 

® DOT (INK OR IMPRESSION) ON TOP. AND/OR BOTTOM OF PACKAGE 
@ NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

e NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


6-6 
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(ALL DIMENSIONS IN MILLIMETERS) 
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0.019 (0.48) 
0.015 (0,38) 


DDG |PIIUDUuDBWw 


0.050 (7.27) 
__ 0.325 (8.26) __ 0.370 (9.40) TYP 
0.270 (6.86) 0.250 (6.35) 0.025 
|}-—_—____ 0780 (19.05; ____—_+| 0.018 | 
MIN | (0. g 
B 0.210 pH. a 0.006 (0, 75) = 0.100 (2.54) 
0.190 (4.83) 0.004 (0.10) 0.075 (7.91) 
PACKAGE 16 
14 LEAD FLATPAC (L) 
(BOTTOM BRAZE) 
0.019 (0.48) 
0.015 (0.38) 


| 0.300 (7.62) | 0.370 (9.40) 
~ 9260 (660) | = 0.025 
0.260 (6.60) 0.250 (6.35) ¥.029 


0.750 (19.05) —————_————+|_ 964) | 
MIN | (0.38) 


200 (5.08)\_. 0.006 (0. 75) 0.100 (2.54) 
0.180 (4.57) 0.004 (0.70) 0.075 (1.97) 
PACKAGE 17 
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16 LEAD FLATPAC (L) 
(BOTTOM BRAZE} 


PIN 1 INDEX 1S ONE OR MORE OF THE FOLLOWING 

e DOT (INK.OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE 
@ NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

@ NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 


xIUODI 
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Mechanical Data 


icon 


0.050 
(1.27) '¥? 
Lease eceneieeeg lll 10. ee i 
Beye ee ae eee Os ee 0.290 
2 0.250 
en Fee A ee ee A tet aaa TASS 
Se : (7.37) 
4 7 ee ey (6. 35) 
5 ee seasick | 
0.019 (0.48) 
| 0.290 (7.37) | 0.370 (9.40) 0015 asd é 
0.250 (6.35) FARA TE BEI 01 ] 
"0.250 (6.35) | 0.250 (6.35). 5 (0.38) 


0.750 (19.06) ate 


MIN 
(0.64) 
a3) } 


re 


0.190 (4.83) 0.006 (0.75) 0.100 (2.54) 
—"1 0.160 (4.06)!*— 0.004 (0.70) 0.075 (7.97) 
PACKAGE 18 


10 LEAD FLATPAC (L) 
(BOTTOM BRAZE) 


PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 

@ DOT (INK OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE 
e NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

e NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) — 
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Application Notes 


AN70-1 FET Cascode Circuits Reduce VA * AN79-1 A 500 KHz Switching Inverter for 
Feedback Capacitance 12 V Systems me 
AINIU-2 rels Tor Video Amptiticrs vA * AN/Y-S Dynamic inpul Cnaractensitcus ui a 
AN71-1 A High Resolution CMRR Test VMOS Power Switch 
Method F, VA * AN79-4 Driving VMOS Power FETs 
F AN72-1 FETs in Balanced Mixers AN79-5 Using the VN64GA High Current, 
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F AN73-1 FETs as Voltage-Controlled Resistors | VA "AN79-6 — —_-Using VMOS Transistors to Interface 
A AN73-2 IC Multiplexer Increases Analog HOMAC Logic to High Power Loads 
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Applications 
L * AN76-7 Function/Application of the L161 ee 
Industry’s First Programmable Micro- Key 
power Comparator Catalogs 
L “AN77-1 Function/Application of the LD120/ A=Analog Switches and T=Telecommunications 
LD121 4% Digit A/D Converter Set in Their Applications Data Book 
Measurement Systems F =FET Design Catalog VA=VMOS Applications 
F, VA * AN77-2 Don’t Trade Off Analog Switch Handbook 
Specs. VMOS—A Solution to High = 
Speed, High Current, Low Resistance Ee) Rola Beek 
Analog Switches 
L * AN77-3 Function/Application of the LD120/ *Available in bound catalog only. 
LD121 4% Digit A/D Converter Inter- 
faced with an 8080A Microprocessor 
T * AN77-4 Function/Application of the DF331/ 
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6 Hot ok: Design Ideas 
DI71-1 


The FET Constant Current Source 
-DI71-4 | - Wideband Mixer-Preamplifier Using 
Pe FETs 
DI71-5— A FET Frequency Doubler 
DI71-6 Using FETs in Selective. VHF 
: Amplifiers 
DI71-8. =~ Using JFETs in Ultra-Wideband UHF 
-<° Amplifiers 
DI71-9 ~Wideband: UHF Amplifier with High 
Performance FETs 
DI73-2 - | High Performance FETs in Low-Noise 
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_ Technical Articles 
TA70-1 High Frequency Junction FET 
Characterization and Application 
TA70-2 FET Biasing me 
TA73-1 Multiplexer Adds Efficiency to 
| . $2-Channel Telephone System 
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7 Switches _ 

TA76-1 VMOS Power FETs in Your Next 
Broadband Driver . 

TA76-2 —_. A New Technology: Application of 
VMOS Power FETs for High Frequen- 
cy Communications 

* TA78-1 Designing with CODECs: Know Your 
A’s and p’s 
* TA78-2 | Designing a VMOS 250 Watt Off-Line 
, Inverter 
*TA79-1 


. CODEC Has On-Chip Signaling for 
Phone Applications . 


Catalogs 
Analog Switch Data Book 


Analog Switches and Their Applications ($7.95 
charge) 


FET Design Catalog 
LSI Data Book 
—Telecommunications Data Book 
VMOS Power FETs Design Catalog 
VMOS Power FETs Applications Handbook 
OEM Pricing/Product Information Selector Guide 
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Title 


Reprints & Reports 
Designing a VMOS 250 Watt Off-Line Inverter. 
David C. Hoffman, Powercon 3/78 
Designing with CODECs: Know Your A’s and y's. 
Thomas J. Mroz, EDN 5/76. | 
Log Data under » Control. Gary Grandbois, 
Electronic Design 5/76 
Higher Power Ratings Extend VMOS FETs’ 
Dominion. Arthur D. Evans, David C. Hoffman, 
Edwin S. Oxner, Walter Heinzer and Lee Shaeffer. 
Electronics 6/78 
Siliconix, Inc. Annual Report. — 
CODEC has On-Chip Signaling for Phone - 
Applications, Walter Heinzer and Steve Bolger, 
Electronics 6/7/79 
A Microprocessor Controlled VMOS Power 
Supply, David C. Hoffman 
Control Analog Signals with Voltage, Stephen 
Moore, Electronic Design, 1978 
Exploit VMOS FETs’ Advantages to Drive Bipolar 
Power Transistors, F. Michael Barlage, Powercon 
5/78 


Key 


Catalogs 
A= Analog Switches and 


T = Telecommunications 
Data Book 
VA=VMOS Applications 
Handbook 


Their Applications 
F = FET Design Catalog 


L=LSI Data Book 


* Available in bound catalog only. 
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Glossary of Terms and 
Abbreviations 


Ao, A1, A2, A3 
AD al a2 a3 


AVOL 
B 
BVpss 
BVGss 


BVGss 


BVpBs 


BVsps 
Cub 


Cd(off) 


C_(on) * ©s(on) 


Cads(off) 
Cob 


Cod 


Cod(off) + Cgs(oft) 


Codion) * © 


ln 
VA(peak) 


AH 


Address Inputs 


D.C. Open Loop Voltage Gain 


Body 


Wianws ouverts Breakdown Voltane 


Gate-Body Breakdown Voltage 


Gate-Source (Channel) Breakdown 
Voltage 


Pull-Up Gate-Body Breakdown 
Voltage 


Source-Drain Breakdown Voltage 
Drain-Body Capacitance 


Drain OFF Capacitance 


= Channel ON Capacitance 


Drain-Source OFF Capacitance 
Gate-Body Capacitance 


Gate-Drain Capacitance 


= Gate-Channel OFF Capacitance 


= Gate-Channel ON Capacitance 


Gate-Source Capacitance 


Logic Input Capacitance 

Load Capacitance 

Common Mode Rejection Ratio 
Source-Body Capacitance 
Source OFF Capacitance 

Drain 


Enable Input 
Gate 
Address Input Current 


Peak Address Input Current 


Address Input Current, Input Volt- 
age High 


Ip 
ID(off) 


ID(on) 


'D(on) * 's(on) 


Ipss 


IH 


45 


Siliconix 


Address Input Current, Input Volt- 
age Low 


Input Bias Current 


Positive Supply Current, Input 
Voltage High 


Fusitive Preah cena, Innut 


Voltage Low 
Drain Current 
Drain OFF Leakage Current 


Drain ON Leakage Current 


= Channel ON Leakage Current 


Drain Current at Zero Gate Voltage 


Negative Supply Current, Input 
Voltage High 


Negative Supply Current, Input 
Voltage Low 


Gate-Body Leakage Current 

Gate Current 

Gate ON Current 

Gate-Channel Leakage Current 
Input Current 

Input Current, Input Voltage High 
Input Current, Input Voltage Low 
Logic Supply Current 


Logic Supply Current, Input Volt- 
age High 


Logic Supply Current, Input Volt- 
age Low 


Output Current, High 
Output Current, Low 
Input Offset Current 


Pull-Up Gate Current 
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Glossary of Terms and. Abbreviations 


Pp 


- TDS(on) 


Arps(on) 


Rin 


Ri 


S; 


| Ta 


toff 
toff(En) 
ton 


ton(En) 


topen 


transition 


VA 


VAH 


Reference Supply Current 


Reference Supply Current, Input 
Voltage High 


Reference Supply Current, Input 
Voltage Low 


Source Current 

Short Circuit Output Current 
Source OFF Leakage Current 
Positive Supply Current 
Negative Supply Current 


No Connection 


‘Open Collector Logic 


Pull-Up Gate © 
Power Dissipation 


Drain-Source ON Resistance (D.C. 
measurement) 


Fractional Change in Drain-Source 
ON Resistance (D.C. measurement) 


Input Resistance 
Load Resistance 
Source 

Slew Rate 


Ambient Temperature 


= Turn-Off Time 


| Enable Turn-Off Time 


Turn-On Time 

Enable Turn-On Time 
Break-Before-Make Interval 
Switching Time of Multiplexer 
Address Input Voltage 


Address Input Voltage, High 
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VGs(off) 
VGSith) 
VIN 
VINH 


VINE 


Address Input Voltage, Low 
Body Voltage 
Brainwories 

Drain-Body Voltage 


Enable Input Voltage 


. Gate Voltage 


Gate-Body Voltage 
Gate-Drain Voltage 
Gate-Source Voltage 
Gate-Source Pinchoff Voltage 
Gate-Source Threshold Voltage 
Input Voltage 

Input Voltage, High 

Input Voltage, Low 

Logic Supply Voltage 

Output Voltage 

Output Voltage, High 

Output Voltage, Low 

Offset Voltage 

Output Voltage 

Pull-Up Gate Voltage 

Pull-Up Gate to Body Voltage 


Reference Voltage 


Threshold Reference Voitage 


Source Voltage 
Source-Body: Voltage 
Positive Supply Voltage 


Negative Supply Voltage 
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TEXAS, Richardson (75080) 
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(214) 231-6184 
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Pro Rep 
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(804)977-0031 

Twx: 710-236-9011 
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Blair Hirsh Co., Inc. 
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JM Sales 

6522 W. Forest Home Ave. 
(414)546-0040 
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R.F.Q. Ltd. 

385 The West Mali, Suite 209 
(416)626-1445 

Twx: 610-492-2540 
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R.F.Q. Ltd. 
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(613)226-6610 
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P.O. Box 213, Dollard Des Ormeaux 
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AUSTRIA 

Ing. Ernst Steiner 
A-1130 Wien 
Geylinggasse 16 
Tel: 222/822674 
Tix: 135026 
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Ritro Electronics BV 

172 Plantin en Moretustei 
B-2000 Antwerpen-B 

Tel: 031-353272 

TIx: 33637 


CYPRUS 

Eltrom Electronics Ltd. 
P.O. Box 5393 
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Tel: 21 279 82 
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DENMARK 

Ditz Schweitzer A.S. 
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Dk-2600 Glostrup 
Tel: (01)45-30-44 

Tix: 33257 


FINLAND 
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SCAIB 
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y 
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Tel: 44.45.72 
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JAPAN 
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Tel: 65-0461 

Tix: K24123 


MEXICO 

Mexel 

Tlacoquemecat! No. 139-401 
Mexico 12, D.F. 

Tel: 575-78-68, y 575-79-24 
Tix: MEXEL 017 71823 


NEW ZEALAND 
S.T.C. Auckland 

10 Margot St. 
Epsom, Auckland 3 
Tel: 500-019 

Tix: NZ21888 
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International Sales Offices 


Ritro Electronics BV 
Gelreweg 22 

Postbox 123 

3770 AC Barneveld-NL 
Tel: 03420-5041 

Tix: 40553 


Ritro Electronics BV 
P.O. Box 7035 

5605 JA Eindhoven 
Tel: 040-525355 

Tix: 59527 RIEHVNL 


ITALY 

Adelsy 

Via Novara 570 
20153 Milan 
Tel: (02)4524651 
TIx: 33 2423 


Dott. Ing. Giuseppe DeMico 
Via Manzoni 31 

20121 Milano 

Tel: 653131 

Tix: (02)312035 


NORWAY 

A. S. Kjell Bakke 

Postbox 143 

2010 Strommen, Nygaton 48 
Tel: (02)71 18 72-71 53 50 
Tix: 19407 


PORTUGAL 

Telectra S.A.R.L. 

Rua Rodrigo da Fonseca 103 
1000 Lisbon 

Tel: 615270 

Tix: 12598 


SPAIN 

ATAIO 

Enrique Larreta 10Y12 
Madrid 16 

Tel: 733.05.62 or 733.37.00 
Tix: 27249 


SWEDEN 
Komponentbolaget NAXAB 
Box 4115 

S-17104 Solna 

Tel: 08.985140 

Tix: 17912 KOMP 


PHILIPPINES 
Alexan Commercial 
812 El Cano St. 

P.O. Box 4459, Manila 
Tel: 405923 

Tix: 27484 


SINGAPORE 

Carter Semiconductor PTE. Ltd 
807, 8th Floor Front Biock 
Orchard Road, Orchard Towers 
Tel: 235 6653 

Tix: RS 25968 


SOUTH AFRICA 
Electrolink (Pty) Ltd. 
P.O. Box 1020 
Capetown 

Tel: 457656/7 

TIx: 57-7320 
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SWITZERLAND 
Kontron Electronic AG 
Bernerstrasse Sud 169 
8048 Zurich 

Tel: 01-62-82-82 

Tix: 58836 ; 


UNITED KINGDOM 
Dage Eurosem Ltd. 
Haywood House 
High Street 

Pinner 

MIDDLESEX 

Tel: 01-868-0028 

Tix: 24506 


Linburg Electronics Ltd. 
Hillend Industrial Estate 
Dunfermline 
SCOTLAND 

Tel: (0383) 823222 

Tix: 727438 


Macro-Marketing Ltd. 
396 Bath Road 
Slough, Berks 

Tel: (06286) 4422 

Tix: 847945 


Semiconductor Specialists (UK) Ltd. 
Carrol House 

High Street 

West Drayton 

MIDDLESEX 

Tei: (08954) 45522 

Tix: 21958 


Woolley Components Ld. 

Tudor Road, Broadheath Ind. Est. 
Altrincham, CHESHIRE WA145RZ 
Tel: (061941) 1911 

Tix: 669735 


YUGOSLAVIA 

Belram S.A. 

83 Avenue des Mimosas 
1150 Brusseis, Belgium 
Tel: 734.33.32 734.26.19 
Tix: 21790 


TAIWAN 

Don Business Corp. 3 FL 
354 Chang Chung Rd. 
Taipei 

Tel: 571-2911 

Cable: “‘DONBC” TAIPE) 
Tix: 25641 DONBC 


VENEZUELA 

P. Benavides SRL 

Avilanes a Rio 

Edificio Rio Caribe, Local 9 
La Candelaria 

Apartado #20249 

San Martin, Caracus 

Tel: 52 92 97 

Tix: 21801 PBTH 
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MANUFACTURING FACILITIES Siliconix 


UNITED STATES UNITED KINGDOM 
Siliconix incorporated Siliconix Ltd. 

2201 Laurelwood Rd. Morriston SWANSEA SA6 6NE 
Santa Clara, CA 95054 Tel: (0792) 74681 

Tel: (408) 988-8000 Tix: 48197 

Tix: 910-338-0227 

HONG KONG TAIWAN 

Siliconix (HK) Ltd. Siliconix (Taiwan) Ltd. 

5/6/7th Floors Nantze Export Processing Zone 
Liven House Kaohsiung 

61463, King Yip Street Tel: 362010, 362019 

Kwun Tong, Kowloon Tix: 78571235 

Hong Kong 

Tel: 3-427151 


Tix: 74449SILXHX 


U.S. SALES OFFICES FAR EAST SALES OFFICES 


Eastern Central Northwestern HONG KONG TAIWAN 

Siliconix (H. K.) Ltd. Siliconix (Taiwan) Ltd. 
Siliconix incorporated Siliconix incorporated Siliconix incorporated 5/6/7th Fioors Nantze Export Processing Zone 
401 Broad Hollow Rd., Rt. 110 1040 S. Milwaukee, Suite 117 2201 Laurelwood Rad. Liven House Kaohsiung 
Expwy Plaza, Suite L120 Wheeling, IL 60090 Santa Clara, CA 95054 61-63 King Yip Street, Kwun Tong Tel: 362010, 362019 
Melville, L. |, NY 11747 (312)541-0131 (408) 988-8000 Kowloon, Hong Kong Tix: 785 712 35 
(516)694-8474 Twx: 910-651-5977 Twx: 910-338-0227 Tel: 3-427 151 
Twx: 510-224-6508 Tix: 74449 SILX HX 

Southwestern JAPAN 

Nippon Siliconix incorporated 
Siliconix incorporated Siliconix incorporated Siliconix incorporated 1-1, Uchisaiwai-cho, 2-chome 
395 Totten Pond Rd. 4615 W. Streetsboro Rd. #204 1525 €E. 17th St., Suite L Chiyoda-ku, Tokyo 100 
Waltham, MA 02154 Richfield, OH 44286 Santa Ana, CA 92701 Tel: (03) 506-4670 
(617)890-7180 (216)659-9305 (714)547-4474 Tix: J-23548 
Twx: 710-324-1783 Twx: 810-427-2978 Twx: 910-595-2643 


EUROPEAN SALES OFFICES 


UNITED KINGDOM WEST GERMANY FRANCE 

Siliconix Ltd. Siliconix GmbH Siliconix S.A.R.L 

Brook House Postfach 1340 70-72 Avenue du General de Gaulle 
Northbrook Street Johannesstrasse 27 Echat 660 

Newbury, Berks D-7024 Filderstaat-1 94022 Cretei| Cedex 

RG13 1AH Tel: (0711) 702066 Tel: 377.12.51 

Tel: (0635)64846 Tix: 7-255 553 Tix: Silconx 230389F 


Tix: 849357 


